
From: 

To: 

Date: 

"Blend, Jeff" <jblend@mt.gov> 

Tina Laidlaw/MO/R8/USEPA/US@EPA, "Suplee, Mike" <msuplee@mt.gov> 

09/02/2011 09:16 AM 

Subject: FW: EPA document 

Tina: 

The attached documents are the EPA 1982 Guidance for Economic Analysis for private firms. The 1995 

guidance appears to be built on these documents. The 1982 documents provide test for a plant level 

analysis versus a firm level analysis. The tests are different for a plant level analysis. One of the main 

questions asked is whether the plant would close as a result of pollution control. While the 95 Guidance 

probably trumps the 82 Guidance, can we still take a look at this? 

Also, from the 95 Guidance: 

"The analytic approach presented here can be used for a variety of private-sector entities, including 

commercial, industrial, residential and recreational land uses, and for point and non point sources of 

pollution. The guidance provided in this chapter, however, is not meant to be exhaustive. The State 

and/or EPA may require additional information or tests in order to evaluate whether substantial and 

widespread impacts will occur. In addition, the applicant should feel free to include any additional 

information they feel is relevant." And 

"Another possible scenario is that the discharger may shift to an alternative economic activity (e.g., 

manufacture another product or produce a different crop). While the applicant will not have gone out of 

business, this shift may result in reduced profits, employment, and purchases in the local community that 

must be considered. In each case, it is important to take the entire picture presented by the four ratios 

1 

into account in judging whether or not the discharger will incur substantial impacts due to the cost of the 

necessary pollution reductions." 

Jeff Blend 

(406) 841-5233

jblend@mt.gov

Economist and Energy Analyst 

Energy and Pollution Prevention Bureau 

Montana Dept. of Environmental Quality 

1100 N. Last Chance Gulch 

P.O. Box 200901 

Helena, MT 59620-0901 

-----Original Message----­

From: Suplee, Mike 

Sent: Tuesday, February 17, 2009 2:37 PM 

To: Blend, Jeff 

Subject: FW: EPA document 
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Hi Jeff; 

When you get a chance, take a look at these older EPA documents, especially the "Workbook_econ ... " 

These were the documents that EPA suggests permit writers use to come up with Effluent Limit Guidelines for 

industries if they have to do it themselves (no EPA value established). ELGs are technology-based means of 

controlling a given pollutant and are industry specific. 

Note how similar the guidance is to our S & W private-sector work. This to me is good as it means we can develop 

one process (rather than two) to determine what the effluent for N and P should be for a private entity. 

Thanks, Mike 

-----Original Message-----

From: Rowe.Rosemary@epamail.epa.gov [mailto:Rowe.Rosemary@epamail.epa.gov] 

Sent: Tuesday, February 17, 2009 2:27 PM 

To: Suplee, Mike 

Cc: Laidlaw.Tina@epamail.epa.gov 

Subject: Fw: EPA document 

Rosemary Rowe 

NPDES Program 

Montana Office 

Environmental Protection Agency 

2 

Federal Building 

10 West 15th Street, Suite 3200 

Helena, MT 59626 

406-457-5020 (phone)

406-457-SOSS(fax)

----- Forwarded by Rosemary Rowe/MO/R8/USEPA/US on 02/17/2009 02:27 PM
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Bruce 

Kent/P2/R8/USEPA 

/US To 

Rosemary Rowe/MO/R8/USEPA/US@EPA 

02/17/2009 02:13 cc 

PM 

Subject 

Re: Fw: EPA document(Document 

link: Rosemary Rowe) 

From the EPA NPDES Web Page Publications link. 

http://cfpub.epa.gov/npdes/pubs.cfm?program_id=O. Key word:Economic, Program Area:lndustrial & Commercial 

Facilities 

(See attached file: protocol_npdespermits.pdf)(See attached file: 

workbook_econ_permits.pdf) 

Bruce Kent 

Wastewater Unit 

USEPA Region 8 

8P-W-WW 

1595 Wynkoop St. 

Denver, Colorado 80202-1129 

Phone: 303-312-6819 

email: kent.bruce@epa.gov 

Toll Free Number (Region 8 States) 1-800-227-8917 

Rosemary 

Rowe/MO/R8/USEPA 

/US To 

Bruce Kent/P2/R8/USEPA/US@EPA 

02/17/2009 01:42 cc 

PM 

3 
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Subject 

Fw: EPA document 

Do you have any idea if the document requested below can be located and if so, where? 

Thanks, 

Rosemary 

Rosemary Rowe 

NPDES Program 

Montana Office 

Environmental Protection Agency 

Federal Building 

10 West 15th Street, Suite 3200 

Helena, MT 59626 

406-457-5020 (phone) 

406-457-SOSS(fax) 

----- Forwarded by Rosemary Rowe/MO/R8/USEPA/US on 02/17/2009 01:42 PM 

Tina 

Laidlaw/MO/RS/US 
EPA/US To 

Rosemary Rowe/MO/R8/USEPA/US@EPA 

02/17/2009 01:33 cc 

PM 

Tina Laidlaw 

Subject 

Fw: EPA document 

USEPA Montana Office 

10 West 15th Street, Suite 3200 

Helena, MT 59626 

406-457-5016 

4 
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----- Forwarded by Tina Laidlaw/MO/R8/USEPA/US on 02/17/2009 01:35 PM 

"Suplee, Mike" 
<msuplee@mt.gov> 

02/17/2009 01:23 
PM 

To 

Tina Laidlaw/MO/R8/USEPA/US@EPA 
cc 

Subject 
EPA document 

Hi Tina; 

I think this may be something that Rosemary Rowe could better address, but anyway ... 

Since it sounds like we will not have many ELGs to rely on for N and P industrial dischargers, the CWA says a permit 
writer can use BPJ to come up with their own ELGs. And rolled into that process is economic consideration. Sounds 
like the Substantial and Widespread process would have to be reconciled with economical ELG development. But 
anyway ... 

I am looking for this document which I could not find on the internet: 

USEPA, 1982. Workbook for Determining Economic Achievability for NPDES Permits (Draft). Permits Division, 
Prepared by Ptnam, Wayes & Bartlett, Inc. 

Could you help? 

Thanks, Mike 

5 
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PROTOCOL FOR 

DETER~INING ECONOMIC ACliI£VA8ILITY 

FOR NPDES PERMITS 

12 August 1982 

Pt~A-'f, RA Y'ES 4 LlRTLETT. l~C. 
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CONCLUSIONS 

• Two stare test may resolve conflict re: 

inadequacy of firm-level analysis even though it is 
easy to perfonn 

versus 

accuracy of plant-level analysis 

• Reliance just on ftrm level analysis may encourace litigation 

• Major limitations are: 

Difficulty in detecting biased plant level data. 

Rigorous analysis would be complicated. 

• The two stare protocol is a scneninJ method which should 
be adequate in most caHs. A ngorous plant closure 
analysis wW still be nHded in a few situations. 

' \ 
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Sf.OUENCE Ot' ANAl~YSES ron llETERHIHIHG £CONOtllC AClll£VADIL11'Y 

PIIASF. I : Pl RH-LEVEL 
ANAI.YS IS 

PIIASE 2s PLl\HT-LEVEL 
AHAI.YSIS 

Docs Plant 
Pd8S Plant­
Level Ter.L1 

Doea Fl1111 
Contest 
Decialon 
a11d Provide 
Plant Data?. 

Yes 

Uncertain 

Control Device ls 
Econoalcally Achievable 

Perform Plant 
Closure Analysis 

Control Device is 
Econoalcally Achievable 

l>ot!S Fir• 
PaHs Flr•-
1.evel Test? 

1--_;;.;~----......... ----
Heter to a 
F l nan cl al Analyst 

Control Device ls not 
Econoalcally Achievable 

• 

• 
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APPROACH 

A two stare te1t i1 recommended: 

Stage I Firm Level Analysis 

Stage II Plant Level Analysis 

The Stage l test will show that in most applications the 
pollution controls will be economically achievable. 

If a firm contests the decision. then it must provide £PA with 
plant specific data to perform the Stare 11 test. 

• • 
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NECESSARY FINANCIAL STATEMENT DATA 

Complete usinr Moody's report 

Balance ShHt 

Assets 

LtabWties 

CurNnt AaHU 

Inventories 

Current LiabWtie1 

Current Portion of Lonr-Term Debt 

Total Lonr-Term LiabWtie1 

Net Stockholders Equity 

Income Statement 

Interest Expense 

Depreciation 

Other Fixed Payments ( Rent) 

Net Profit Before T axe, < Earninr1 Before Tax) 

Net Income After Tax 

Extraordinary Item 
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OTHER NECESSARY INFORMATION 

Pollution Control Costs and Aasumptions 

L Capital Cost 

2. Annual Operatin1 Expenses 

3. E1timated Life of Equipment 

4. Expected Operat1n1 Coat Orowth Rate 

5. Annual Credits for Product Recovery 

· Company Market Information 

l. Inmont Company Beta ( ~) 

2. Risk-free Rate of Interest (r r> 
2. Interest Charged on New Company Debt 

3. Marginal Income Tax Rnte 

4 . Stock Price 

5. Number of Shares Outstandinr 

High 
Low 

$12,000,000 

$250,000 

8 years 

0 percent 

0 percent 

1.10 

.12 

.17 

.46 

10.9 
5.0 

7,890,000 

( 
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FIRM LEVEL ANALYSIS 

• Approach relies on publicly available data 

• Two components to analysis: 

1. Financial statement analysis 

2. Market value analysis 

• Guidelines are provided to evaluate con meting sirnals of 
financial health. 
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FINANCIAL STATEMENT ANALYSIS 

• The analysis involves usin1 data from balance shHts and 
income statements to calculate various tlnancial indicator,. 

• Three types of ratios are calculated 

liquidity ratios 

-- solvency ratios 

leverage ratios 

• Critical values for comparison 

financial rules of thumb 

intra-industry comparison 

time series comparison 

• Data required 

Four digit SIC code of firm 

Financial statements for last three years usually 
found in Moody's Industrial Manual 

Industry averare financial 
Robert Morris Associates. 
Studies. 

reviews found in 
Annual Statement 

( 
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LIQUIDITY RATIOS 

• Liquidity ratios reflect a firm's ability to meet its 
short-term ftnancial obligations. 

• Two ratios are used: 

• 

• 

Current ratio 

Quick ratio 

Current Ratio = Current Assets / Current Liabilities 

Quick Ratio s ( Current Assets - Inventory) 
Current Liab1Iitie1 
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SOLVENCY RATIOS 

• Solvency Ratios meas'.lre a flnn's ability to meet long-term 
financial obll,ations and indicate the likelihood or 
bankruptcy. 

• Two ratios are UHd: 

Fixed charge coverare ratio 

Beaver's ratio 

• Fixed Charr• Coverare Ratio 

Cash earnings before ftxed charges 
All fixed char,es 

• Beaver's Ratio 

enerated cash now 
on, term e t 
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BEAVER'S RATIO 

• A study has identifted ratio as the single best 
predictor of bankruptcy. 

• Assume partial debt financing in proportion to 
firm's debt ratio. 

• Nonrecurring expenses or revenues should be 
excluded. 
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LEVERACE RATIO 

• Leverare measures the proportion of a company', value 
that ii &lanced by debt relative to the proportion that ia 
financed by 1tockholder1. 

• The Debt-Equity Ratio is the most commonly used indicator 
of leverage. 

• D/E a Lone-term Liabilities / Total Stockholder's Equity 

• It is not a particularly useful number for assessing 
financial health, but it may be helpful in interpreting 
solvency ratios. 

• Industry average ratios and historic ratios are important 
comparative indicators. A reneral tarret does not exist. 

• The ratio la not adjusted for the coat of pollution control 
because if it is financed by debt the firm usually will 
retire other hi1her cost debt. 

0012627



( 

( 

MARKET VALUE ANALYSIS 

• Stock market prices are used aa a proxy for the future 
performance of a ftrm. 

• Stock market value equals the net present value of a ftrm'a 
expected future cash nows. 

• Two approaches are used: 

Measure the effect of pollution control costs on stock 
price 

-- Examine trends in market value 

• To do the analysia, the net pnaent value cost of the 
pollution control device muat be estimated. 
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CONCLUSIONS FOR EXAMPLE FIRM 

• Liquidity ratios indicate the control device can 
be purchased with current assets. 

• Solvency ratios are low but they are not sirnift­
cantly affected by pollution control costs. Rely 
on Liquidity results. 

• Debt-equity ratio and bond ratings indicate low 
risk of default. 

• r.Jarket indicators are positive. 

• Overall conclusion: Firm can afford the pollution 
control equipment. 
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ORAWINO CONCLUSIONS 
FROM FIRM LEVEL ANALYSIS 

• tr all teats are positive. the pollution control 
option ta economically achievable. 

• If all analyses indicate poor financial condition. 
the pollution control option would not be 
economically achievable. 

• In some cases all indicators will not agree on the 
financial condition of the ffrm. A framework for 
evaluating conflicting signals is necessary. 
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EVALUATION OF CONFLICTING SIGNALS 
IN FINANCIAL CONDITION 

• Trade offs 

Positive Indicator: 

Neptive Indicator: 

Positive Indicator: 
Negative Indicator: 

Positive Indicator: 

Negative Indicator: 

Positive Indicator: 

Neptive Indicator: 

Conruct 

Liquidity Ratio Lar1e 

Solvency Ratio Small 
Debt-Equity Lari• 

Debt-Equity Ratio Low 
Market-to-Book Low 

Debt-Equity Low 
Hifh Bond Ratinrs 

Solvency Ratio Low 

Market Value Not 
Decllnin1 

Liquidity Ratio, Lari• 

Solvency Ratio, 
Decllnin1 

Solution 

~ on Liquidity 
lr.Iloiunle11 firm has 
_re_c_e_n-tly borrowed 
large 1um1 of money. 
Then rely on Solvency 
rat101. 

B.!!Y_ on Liquidity and 
Solvency Ratios -

Rely 2!l ~ Ratinrs 

~ on Liquidity 
Ritfosind Market ...,.va1-u.- -
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PLANT LEVEL ANALYSIS 

• Necessary when a firm contests the firm level decision. 

• Any analysis based on costs and revenues specific to a 
plant faces the followinc problems: 

Plant level financial data are usually conftdentl&l, 

The necessary data are not always collected by 
firm, at the plant level, 

Non-standardized accountinc procedure, do not 
facilitate easy verification of reported cost and 
revenue items, and 

Companies will have the incentive to misrepresent 
their plant•s condition. 

• Thus, the test, presented here are useful as screeninc 
mechanism, not a, definitive rules for determininc economic 
achievabWty. 

• When screen ia inconclusive, a plant closure analy1i1 wW 
be necessary. 
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PLANT TEST 

• Three tests are used: 

• 

The earnings test 

The gross margin test 

The revenue test 

Require data from plant income statement 

• Require estimation of annual pollution control 
costs 

( 

/ 

! 
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ANNUAL POLLUTION CONTROL COST 

Capital Cost of buying and installln1 the 
equipment must be annualized to allocate cost 
over time. 

Operating Cost, annual expenses to maintain and 
operate the equipment, are already in annual 
terms. 

A Capital Recovea Factor (CRF), when multi• 
plied by the capital cost of the equipment, 
defines a series of level cash flows that have a 
discounted NPV equal to the NPV of the invest­
ment and all tax shields over the useful life of 
the asset. 

• An average CRF for the chemical industry of .17 
can be used to annualize capital costs. 
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PLANT INCOME STATEMENT 

Income Statement Components 

REVENUES 

• Pounds of chemical produced at the plant x price per 
pound 

COST OF c;ooos SOLO 

• Cost of materials 
• Direct labor cost 
• Production overhead cost 

OROSS MAROIN 

• Revenues - Cost of Goods Sold 

CORPORATE OVERHEAD 

• Selllnr, reneral and administrative expenses 
• Interest Expense 
• RID Expense 
• Depreciation on common property 

EARNINGS BEFORE TAXES 

• Revenues - Cost of Goods Sold - Corporate Overhead 

/ 
( 
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THE EARNlNCiS TEST 

• If earnings before taxes are i'l'•ater than iero after the 
annual co1t of pollution control has been subtracted, the 
equipment is economically achievable. 

• Definition allows plant to cover all fixed and variable costs 
in the long run and remain in operation. 

• Major drawbacks: 

-- Corporate overhead expenses are not usually allocated 
to individual plants explicitly. 

-- Biases in corporate overhead allocations would be 
difficult to detect. 
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THE CROSS MARCIN TEST 

• Designed to provide measure of economic 
achievability equivalent to the earninrs test. 

• If the annual cost of pollution control is le11 
than a defined fraction of rro11 mar;in. the 
equipment is economically achievable. 

• The threshold is defined as the ratio of EBT to 
il'OSS margin for the particular industry 
seiment. • 

•Calculated from Robert Moma Associates by four 
digit SIC code. 
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LIMITATIONS OF GROSS MARGIN TEST 

• Test ls only a proxy for the earnings test 
because actual EB T are not known. 

• Firms may not calculate 1ros1 marpn at the 
plant level. 

• Test assumes that pollution control costs cannot 
be passed on to customers throuih hi&her 
prices. 

• Average CRF assumes that risk and return 
characteristics of the plant are like that of the 
industry. 

• Biases in reported data would be dif!icult to 
detect: 

Transfer prices 

Inventory cost allocation 
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THE REVENUE TEST 

• Designed to provide a measure of economic 
achievabillty equivalent to the earnin1s test. 

• Used when costs are not available and as a 
check on the gross margin test. 

• If the annual cost of pollution control is leas 
than a defined fraction of revenue. the 
equipment is economically achievable. 

• The threshold is defined as the ratio of EBT to 
revenues for the particular industry sepent. 
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DECISION RULE FOR THE REVENUE TEST 

Annual Cost of Threshold Equipment is 
Pollution Control < economically 
Revenues achievable 

Annual Cost of 
~ 

Threshold Inconclusive: plant 
Pollution Control closure analysis 
Revenues necessary 

SIC Threshold 

(low value of £BT/Revenue ranre> 

2831 .05 
2833 
2834 

2873 • 0 2 
2874 

2861 .02 
2865 
2869 

2851 .03 

2844 .06 

2821 .03 

2841 .04 
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LIMITATIONS OF THE REVENUE TEST 

• Very crude test which relies on limited data. 

• Depends entirely on industry avera1e data for 
costs and EBT estimates. 

• Assumes aver11e CRF is reflective of f\rm 
characteristics. 

• Transfer prices could bias revenues. 

. . 
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CONCLUSIONS FOR SAMPLE PLANT 

Test 

1. Th• Earninss Test 

Decision 
Rule 

EB T - Coit of Control • 16. 36 > O 

2. The Qross Margin Test 
Cost of Control _ 02 <. 07 
dross Margin - · 

3. The Revenue Test 
Cost o! Control = 006 <. 02 

Revenue · 

Conclusions 

Economically 
Achievable 

Economically 
Achievable 

Economically 
Achievable 

• Control equipment is easily affordable. 
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WORK BOOK FOR DETERi-.lINING 
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Prepared for 

Harry Thron 
Thomas Laverty 
Permits Division 

Prepared by 
Putnam, Hayes & Bartlett, Inc. 

August 1982 
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l·'.xhihi t 1-1 

SEQUENCE OE' ANALYSES FOH DETERMINING ECONOMIC ACIIIEVAlHLl'l'Y 

PIIASE l; 1-')HM-J.EVEL 
ANALYSIS 

Dues Fi nu 
Pc.1H:..; t,'inn­
Lt!Vel 'J't.!~l? 

~ 

PIIASE 2: PLANT-LEVEL 
ANALYSIS 

Yes 

Control Device iH 
~ Economically Achievable 

Does Plant 
Pass Plant­
Level •rest? 

Uncertain Refer to a 
Financial AnalyHt 

Does Firm Yes 
Contest 
Decision 

Yet.// 

No 
Control Device is 
Economically Achievable 

____ ____ Refer to a 
Financial Analyst 

No~ 

~Control Device is not 
Economically Achievable 

,.. ... _, 
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I~TRODuCTION TO THE '.\lANt:AL CHAPTER l 

Under the National Pollutant Discharge Elimination System (~PDES), 

dischargers of toxic pollutants are required to apply the best available 

technology economically achievable ( B ATEA) to control water discharges 

by 1984. These technology-based control devices are defined on a 

case-by-case basis in NPDES permits written by EPA personnel. While 

the EPA has not defined economically achievable (EA), pollution control 

technologies are said to be economically achievable in this study if their 

use would not cause the plant to shut down. This manual will aid permit 

writers in deterr:iining the effect of installing pollution control 

technologies on the financial condition of firr:is and plants. 

A plant-level definition of EA clearly makes more sense than a 

definition that only requires that the whole firm be able to finance a 

control device. Even though a particular car. trol technology may be 

affordable from the perspective of an entire firm, its application to a 

particular plant may cause the plant's operations to become uneconomic. 

T:ie problem, .however, is that a plant-level test of EA is very dif:icult to 

perform due to limited and confidential financial data for individual 

~lants. In an attempt to overcome this problem, a two-stage test :s 

;>resented '::ere. The two-stags approach is shown in Exhibit 1-1. 
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First, a firm-level test is perforr:ied using publicly available financial 

data to determine whether or not the firm can afford the costs of r:ieeting 

all the BAT requirements of the plant in question.* The results of this 

test would indicate the effect of these costs on the firm's financial· 

condition. If the results of this firm-level test show that the BAT 

:::-equirements are economically achievable, then EPA would consider that 

the proposed pollution control measure is economically achievable unless 

t!'le firm contests the decision. To contest a decision, a firm must 

provide EPA with plant-specific financial information -- such information 

is usually confidential. A plant level test would then be performed to 

evaluate the economic achievability of the proposed requirements at the 

plant. In this way, the burden of providing plant-level data is placed on 

t!'le firm if it chooses to contest EPA's first-stage, firm-level decision. 

Permit writers will require a well-constructed plant-level methodology 

for the second phase test. This methodology would allow them to 

determine the effect of the proposed pollution control measures on an 

individual plant's financial condition. 

The rest of this manual provides a step-by-step procedure to eval­

uate EA according to the two-stage test outlined above. Chapters 2 

through 4 describe the firm-level methodology. All the firm-level 

calcu!.ations can be performed using three years of data from publiciy 

available sources, such as annual reports and stock market data. Since 

these sources are not available for companies that are privately held, 

Alternatively, a fir:n-level test could evaluate :!'le ir:ipact of meet:ng 
SAT ;:-equiremcnts on all its plants. To co this, a permit writer 
·sculd have to aJ gather cata on proposed SAT costs to all plan ts 
ow::ec. bv the :'irm, and ':)) evaluati: the sur.1 of those ,:ost3 i1:. :he 
context ·'Jf ::1e total firr::'s financial :ondit'..on. This ·::oulc. show 
1·!hether tile BAT requiri;r.:ents ·.ve1Pe af:or-dable on aver-~3:e. 

_,_ 
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evaiuation of such companies will be difficult. Dun and Brac:street 

reports some information on privately held firr:1s that will enable the 

2.nalyst to perform a limited evaluation. If con:::lusions are difficult to 

:-each, EPA r:iay ask the firm to provide confidential financial information. 

However, most firms of concern to EPA are publicly held companies. 

Chapter 5 describes the plant-level methodology. This test uses 

confidential plant-specific financial data provided by the company to 

evaluate how the costs of pollution control equipment would impact the 

plant's earnings. 

The firr:1-level methodology has two components: financial statement 

analysis and r:iarket value analysis. They are described in detail in the 

second and third chapters of this manual. The financial statement 

component analyzes a firr:1's reported values by calculating ratios from 

data available in annual reports and lOKs. * This is essentially an 

historic perspective of the company's operating performance and asset 

values. 

The second component of the firm-level methodology, the market 

value approach, uses stock market data to evaluate a firr:i's ability to pay 

for pollution control. Since stock prices reflect investors' expectat:ons of 

a firr:i 's profitability, they can be used as a prox:; for the future perfor­

mance of a firm . 

• . .\ ~OK is a repor':. ve:-y sir.1ilar to an An~unl Report to shar:?!1olG.ers . 
::1at is filed wi:h the Securities and E::c'.1:mge Commission. 

" -..,-
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Chapter 4 synthesizes the concepts on the use and interpretation of 

the accounting and stock value indicators of a firm's financial condition. 

Often, different ratios or methods will provide different indications of the 

fiIT.1' s condition. Chapter 4 identifies common conflicting signals and 

provides some clues that will help resolve them. 

The plant level methodology described in Chapter 5 has three 

components: the earnings test, the gross margin test and the revenue 

test. The earnings test analyzes a plant's reported earnings before taxes 

(EBT) and determines if the EBT would be positive after installation of 

pollution control equipment. This approach requires data which may not 
• normally be collected at the plant level. Therefore, its usefulness may be 

limited. The gross margin analysis and the revenue analysis require less 

data and should be useful in more situations. Each approach is desc:'ibed 

in detail with example calculations in Chapter 5. 

The appendices provide worksheets, source data and technical 

information. In Appendix A all the worksheets and explanations are 

gathered together for easy reference. These completed sample worksheets 

are also included in Chapters 2, 3, and 5 of the text where they are 

described. Appendix B desc:'ibes the financial theory behind the market 

value approach that is applied in Chapter 3. Appendix C contains blank 

worksheets to be used in calculating all financial indicators described in 

the text. Appendix D contains samples of :he data sources that are 

available. These sample sources provide the data for Inmont Corporation. 

:he firm used to demonstrate the firm level calculations in the text. 

\. 
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f!:;A)iC!AL STATEl\lENT ANALYSIS CHAPTER 2 

The methodology presented in this chapter concentrates on three 

accounting :ndicators of financial strength: 

• Liquidity ability to meet short-term financial obligations, 

• Solvency -- ability to r.1eet long-term financial obligations, 

• Leverage -- indebtedness as a percentage of total capital, 

C sing data frcm balance sheets and income statements, five ratios will 

be calculated to measure these indicators. The ratios should be 

calculated using three yea:-s of financial data to smooth fluctuations 

in reported earnings and asset ·1alues over time. They will fi:'st '..)e 

calculated :vith. the flrr:1 1 s reported revenues and expenses. T~en the 

r~tios for the most recent year will be adjustea for the cost of the 

control device to deterr::ine how t!1e control option will impact the 

~·i::!':l·s r:nancial health. Each ratio will be evaluated against at least 

:~·:0 of the :ollowing three i::riteria: 
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• A rule-of-thumb target is commonly used by analysts to 

determine what cor.stitutes acceptable perfor:nance in 

general. In effect. they are empirical "laws" of financial 

management. 

• Cross-sectional analysis is used to compare a firm's ratios 

to the range of ratios for all the firms in the same industry 

to get a rough measure of how it compares with average or 

exceptional competitors.* Although it is impossible to 

identify precisely the industry in which a firm competes, it 

can often be usefully approximated by the SIC code 

numbers of the firm. Financial statements of other firms 

with the same code provide a distribution of the financial 

conditions for participating in the industry. The 

statements of the firm in question can then be compared to 

lower quartile, median, and upper quartile firms' financial 

statements to assess relative liquidity, solvency and 

leverage. 

• Intertemporal or longitudinal comparisons of the movement 

of a firm's own ratios over time indicate how performance is 

changing over time. 

In addition, the profile described by all the ratios should be 

evaluated as a whole, since no single ratio is a sufficient indicator of 

a firm's position. There a:-e several ways in which financial ratios 

can influence ea.ch other in opposite directions. These tradeoffs are 

descr.bed in Chapter 4. 

?..obert ~Jorris Asscciates and ot~e:.-s oublish annual :-evi.ews ..ind 
sur:1r:1a:Mes of ind'..lstry financial stater:1ents (b:, SIC code) from 
w !1ich :nec:.ian ar.d qua:-!ile values of ratios r.iay be obtai:i.ed. 

-2-
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T:1e :1e:xt section of this chapter describes each set of ratios 

separately according to the following format: 

• Ger.era! description 

• Calculation 

• Critical values 

• interpretation 

• Example 

The example calculations use actual data from Inmont 

Corporation, a chemical specialties company, for the years 1974 to 

1976. Exhibits 2-1 and 2-2 that follow describe each balance sheet 

and income statement item and duplicate the item's value for Inmont 

Corporation. The actual sources of these data, ~oodv' s Industrial 

:\lanual and The Value Line Investment Survey, have been reproduced 

and are included in Appendix D. When items on the sample 

statements are labeled or categorized in a different way than on the 

:\loody's statements, the corresponding '.\1oody's item is noted. 

-3-
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AS!iET::i 

... -,-~. 

Exhil,il :l-1 

SMll'I.E BALANCE Sllt:ET 
($ i11 DIIIIH) 

As ol llccc111l1c1· JI 

C111Tc11I A::rncls -· Thost! 11s:;t!ls t!K11cclt!tl lo he l11r11ctl 111111 cnsh wilhl11 011c ycur or 
l111:-.l11t!hiS opcn1li11" cyclt!. whlchov,ir I:. lo111tcr. 
Cash - · 1··u111l:; uvuiluhlu for hmnclllulc 11st! 011 chcckl11g 11cco1111le. pt!lly cueh. 

clc,). 
f.111rkcl11hlc Sci:11.-illos -- l11veHlmc11ls lhul urt! 1·t!1111ily nml"lwlubhi untl a1·t! 

cXpt!clctl lo hu co11Vt!rlctl lo cush wllhl11 lht! Yt!III'. 
A1·crn111ls llt!•:civuhlu -- Mollt!Y owcll lo lhe firm by lhc c11slrn11crs. 
Olhcr llc1!dv11hlt!s (1w Nolt!B llecclvol,lc) -- Owell lo lho rlrm l,y culilicli ] 

olhcr lh1111 cu:-;lomurs. (lltiuully 11c1)11ruled bul I::; co111bl11oll wllh Accouuls 
ltc1:civ11blt! 1111 Momly'R elulemcnl) 

l11ve11lo1·y - llt!mR cilher co11111lt!hid or 111 lhe process or complt!llo11 lo he 
11v11iluhh: (or suit!, 

l'rci,11itl Exp,i11scs - - lls11ull y h1lu11brlhlc us sci s ( 1mch 11s p rcpnlJ reul) l11ul 
will cxpii•c ,~ilhl11 lhe yeur, 

TOTAi. CUllllEIIT A::iSt:TS -- Sum or Abovt!. 

I !J7ti 
~·~~ 

ti, 144 

ZII ,9211 

81,5ti8 

91 .40!J 

8,071 ---
216 .120 

l.uu,I -- llcpodctl 111 orlgi11ul cosl, 1101 c111·rc11I vuhlt!, 1111 048 

l'l'l)1'c1·1 y. l'luul u11tl t:11ui1)111t!III - - Tu11gi1>lc. lo11g· livoll usst!lli. ] 

lluihli11gs 111111 E11uip111c111 -- ltcporlcll 111 origl1111l cosl usuully scpuruled · 
bul urc c11111bl11ctl 011 Mootly 111 slnlcmt!III. 

1.,•tis: Acc111i111l11lcJ Ucp1·cdulio11 - - The omo1111I or lhe huildiug u11tl equlpmt!11I 
,:1,sl I hnl lms nln:ntly hcc11 olloculc1l ( us 1lt,pn,cinli1111 expense 011 lhe 85. J'.15 
hwomt! !>l11lc111c11I) u:,; u cosl or llol11g l,usl11css. 

UET l'llOl'lHlTY 1'1,AN1' ANU t:Qllll'Ml!Nl' 95,713 

Othc1· As:st!ls -- l.011g-lcr111 usi,cls 111111 01·,: 1101 p1·optirly 1•111111 01· e11ulpmenl. 
l11Vt!sl111c11ls - - Scc11rilics or 011olhcr company (1011g-1c1·m owncr:;hip as oppo:;ed 

lo 11111rkt!l11hl., :;cc11rilit!li which nrc u use of cKcc:;s cnsh). (l.ubelti,l 
l\1isccllu11c1111s Asscl11 011 MooJy':;) 

l11l1111gihlc Assds -- (i1M)l1Will, 1•ule11ls, elc. Nouphysicul ilems lhnl 
pn1v1.tc vnhlt!. 

5,998 

Iii ,4117 

TtlTAI. 1\::-iSETS - !>11111 of c11nc11I u11tl 111111currc11I nsscls (E1111ul 111 Tol11l 1.luhililic,;). lJ4.JIII 

I !175 1:174 

7. 7"/1 J .!1:10 

Iii, 2!14 I I ,ti411 

7'l .11111 67 .0111 

llti .642 10:1. :Jl4 

l .4!J I 4 .0'.12 

1116 .216 I !HI. 5'/2 

1711. !J07 lti!J,H:! 

114.256 ·rn .Iii~ 

!J4 ,651 !J2.td0 

6 .!Jl!J Ii. 7H 

111.ftl!"l Iii .110 

:,01, .4J I JOit .IH,!I 
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1-:xhihil 'l.-1 (l:1111li1111.,,I) 

SMll'I.E 11/\1.ANl'.h Slll-;1-;T 
($ i11 11110,;) 

A:; or I h:c1i111I wr :11 

I.I All 11.ITlhS /\Nil SII/\IIEIIOl.111·:IIS' 1-:11t1l'l'V 

t'.11rn,ul 1.iuhililicH - Ohli1:11tio11.-; 01:c111·d111{ 1vitlli11 lhi, yua1· lhol uru i,xpcct,:,I 
111 hu :;ntbfiuil \~ith Clll'l'Clll Ut:Wel:; or by ITi,11li11t; 1111111111•1· CUITCIII linhihty, 
/\1:cu1111ts l'nyuhlc - Cluhm; or tillpplie1·s 101· goo,ls lhnt huvu hci,11 1·cccivcil 

hut 1101 puiil for. 
1·::;tinmtml Tux l.inhilily -- A11mu11t owed the gov1:r11111c11t for luxe:;, 
AnT11u1I t::xpc111;ci; l'11yuhle - - Op110sitc or 1, rc1111i1I c x pc uses (I. c. , wngci; '111c 

for work pcrformc,1). ( This ittJm i11ch11le11 lmth l'uy ,·oil 111111 Cu111mis11io1111 
1111d IHhc1· Acc1•11c1I l,iuliilitics 011 the Moody':; hulu11ce i;hcct.) 

llch:rrc,1 l11c11111c - - l'uy111e11l lh11l hns hee11 1·cceive1I fo1· scrvictJ or gooil 1101 
yi:t proviilcil hy Ch·m, 01· ile£c1Ted tuxi:i;, ( Uefori·cd l11co111e Tuxes OIi 

lhti Mooily'i; hulu11cc sheet.) 

Current l1ortio11 or l.1111g-'l'cr111 Uelit -- (l'nyuhlc) l'ortio11 of long-term 10011 
1h11, wilhi11 the yeur (nlso cullcil Notes l'uyuhle), 

TOTAi. t:tlltlll·:NT l,IAllll,ITIHS -- Sum of uhovc, 

Other l,iuliilitie:; - Oliligutio111> which nrc 1101 due within 011e ycur, 
1.1111g-11:r111 ,h,ht. 
Ile fon·cil l11co1111: tuxes. 
t.\i11111·it y i11tc1·e:;t. 
I lthc1· ucc1·ucil linliilitieli (111ch11.lcs reserve for disposil11111 of ccrt11i11 

us:;cts 011 M11111ly'i; lioh111ctl i;hect). 

• 

TOTAi, l,UNU-TlmM I.IABll,ITmS -- sum or oliovc (1101 sulitololed 011 t.1oody 111). 

!ihun:holtlcrs' E1111ily - - The umo1111t IIWllt!rs huvc i11vcstcJ i11 rirm, 
l·rdcrrcil Stock -- Stock thot receives fixed dividends; lblcd ul origi1111I 

selling price. 
t.:01111111111 S1ock 111 l'ur Vulue - - Number or :;horcs of stock oultil111111i11g 111 "l'ur" 

vuhic. l'nr v11h1c docs 1101 1·dlcct either originul sclli11g price or 
c11rrc11t vuluc. (This excludes Trcmiury Stock (listed sepurutely on 
Moody's lrnl1111ce sheet) -- i;tock thut Is kt!11t liy lhe firm 011d should 
1101 he i11cluiltiil 111 out sto11ding i;hu res.) 

1!171i 

29,147 

Iii ,li41 
zz, 4'!.'l. 

!l:14 

21 ,1172 ----

!II ,076 

60,347 
9,838 
3,616 
f, ,1154 ---

7!1,855 

5,047 

37,670 

IHl11:r l'oi,I i11 l:upilul -- t::xcc:;s ovl:r pu1· lhut investors uctunlly puiil for 6117 
:.hu1·cs (ul:-;o 1:ullc11 Cupitul S11rpl11s). 

llcl11i11c1I ti11n1i11i;:; -- l'urt or lutnl curnings to ,lute thut huve hcc11 1·ctuhu,d 120,0liJ 
l"ur 11:.c in the h11si11css. -----

TOTA I, SIIAllEIIOl.lllill::i' l~l)lll'l'V -- !>um or c111111111111 :;tock nl pnr, other puiil i11 
i:upitnl 111111 rel11i11cil cur11i11gs. (Net :;toclthohlcr:; c11uily 011 t.1ooily's llil ,3117 
h11l1111cc hhcct , ) 

TOTAi. 1.1/\1111.ITll:S /\Nil ~:IIAllEIIOl.lllillS' lilllllT\' -- S11111 ur c11rre11t 111111 l1111g-tcr111 
l111h1 II 111::. 1111tl :,h111·choldc ri;' cqui Iv n:11111il to Totul ·--1:;). J34 , :i 111 

l!l'/5 

:lll, 1611 

5 ,!166 
111,271 

775 

13, 1!10 ---
(i{i ,3'111 

6!1,IIZ'/ 
10,1135 
3,641 

_ _!,!143 

92 ,44ll 

5,201 

37 ,6711 

533 

~u~~!I_I 

147 ,Ii l:i 

:1116, 4:11 

I :1·14 

z~. 75'/ 

11,141 
I !I ,4li'l. 

Ill'/ 

!_~ Z~II 

71,4-15 

70, !1·15 
5 ,1111:1 
6,341 

-~~~~6-

95 ,Of,5 

5,445 

37 ,li711 

411li 

!Iii , 11:1 ti 

ll:t.5:d 
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Exhiliit 'I. 'I. 

:iAl\11'1.I·: INCtlf.1E STATl·:MLNT 
( $ In 000s) 

l'i,ri111l E111ll11g llcccmlm1· JI 

lld S11lc:; - ,(inn;1, lli,vc11111, lrum 1,111.,1, 111'tte1· 1lcd11cti111rn fur 1·1:t11r11s 
111low1111c1:11 111111 1mlcs 1lbi,011nts. 

tllhc1· ll,,vc1111cs -- E11n1c1l frum 11ctivilic1> other thu11 tmlc11 (dlvhlcuds, 
- -- -~~tc retit-:-1 ri,yulttcs.UlllJotlicrT1ic,HUC Tn -Mooi'f{sl . 

Tut11l llcvc11111,i; -- !>um uf Above (nut subtut11lcd 011 the Moody's 
1il11te111e11t). 

Expc111>cs: 

Cu1,t 11r Ciomls Sohl -- (CuHI of Sules 011 Moo1ly's) Direct cost of 
mutcdnls, luliur, 1111d energy u11c,I to 1>re1>urc goods fur s11ln. 

Selling, (ic11c1·ul, 111111 Adminlstrutlve Expe111>c8 -- hullrect 
e1q1e1111cs l11ch11ll11g c01vor11tc expeuse end nu111nonufecturl11g 
1111>111·. 

Other llc.S111:tiu11s 
Mi11111'ity luterc!-il · iutcre:.t 11f minority :.hurchuhlcr11 ha the 

c11111pu11 y . 
l11tc1·e1,t Exvcuse -- l'11hl 011 1011111> duriug period. 

Tut11l Ex1>c11si,s - - Sum or expenses (not subtotulc1l 011 Moody's 
:.tute111e11t). 

l·:xtr11ol'lli1111ry Items -- Any 111111sl111l cxpc11s1: (111' c1·c1lit) tl111t is 
11u111·cc111·ri11i;. 

E11r11i11gs licfore Tuxes -- Tot11l revenues minus 1111 expenses 
(11111 :;11btutuled 011 l\1001ly 1 11 tilutcmc11t). 

111.,omc T11x - Tux p11id to guver11111c11t 011 Income 1lurlng ycur. 

Net l11.,11111e Eu1·11i11gi; before T11xcs mluus Income Tox. 

I !!16 
--·-

5J4. 'l.ti5 

~ 

5:11 ,42\1 

315,255 

IO!l,131 

I ,541 
94 

1 ,8!11 -----

494,524 

0 

42,905 

22,191 ----

20,108 

l\l'/5 I !!'/4 

4~,I .5~,o 41i\l ,4(i•1 

2 ,\18ti I ,li'l.11 

454,536 411,0\12 

3'1.4 ,51\1 :i:19 ,llli1 

\16 ,OJ I \15, \1\11 

I ,46:s• 
Cl' 6011 I ,OJ6 

11,11\12 8,340 

4211,1164 444,631 

0 er '1.51 --

25,67'1. 24,646 

14 ,O'l.:J 11,511 --- ~ '--~- ·~-

11 ,G4\I 13,135 

hwh11lc,; 111ii1111·ity i11lcrcst h·u111 Muody's i11c111111, 11tutcme11t -- Expc11scs (crcditi;) to other .,,,11ity owners 111· 
:;11h,;i11ia l'ICS. 
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I..IQCIDITY RATIOS 

I...iquidity ratios reflect a firm's short-term ability to meet 

.:'inancial obligations. They relate the balance of cash and near-cash 

assets to liabilities naturing within the year. The two most commonly 

used measures of liquidity are the Current Ratio and the Quick 

Ratio. 

Current Ratio 

Current assets are those assets that the company expects to 

turn into cash within the year (mainly cash, accounts receivable, 

inventories, and marketable securities); current liabilities are those 

obligations that the firm expects to meet with cash within the year 

( usually accounts payable, short-term notes, wages and taxes 

payable, and currently maturing long-term debt). The ratio of 

current assets to current liabilities is a measure of the firm's 

reservoir of excess liquid assets. 

Calculation ( ~-L-

The Current Ratio is the ratio of current assets to cu::-rent 

liabilities. These items can be found on the balance sheet. Exhibits 

>3 and :-.; demonstr:ite the Current Ratio using worksheets la and 

lb (available in .\ppendix C) and the sample firm data. The ratio 

should be calculated with and without adiusting for the cost of 

90:..lut:on control. The Current Ratio will only be affected by the 

capital invest:nent. not the maintenance expenses associated ·Nith the 

:.::~trol · .:qt..~pr.rer,~~ t:1e operating a!1d maintenance ex;>ense reduce net 

-'i -

( 
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l. Current 

•"I Current -. 

Exhibit 2-3 

WORKSHEET la 
Cl'RRENT RATIO WITHCCT COST OF CO~TROL 

($ in 000s) 

Three Prior Years 

1 
of Com2anr Data 

2 
1976 1975 

Assets 216,120 186,216 

Liabilities 91,076 66,370 

3. Current Ratio 2.37 2.81 
Line (1) 

Industry• } 

~ Line (2) 

Upper Quartile 
Average 
Lower Quartile 

2.3 
1. 7 
1.3 

Line (1) Current assets are subtotaled on the balance sheet. 

3 
1974 

190,572 

71,445 

2.67 

Line ( 2) Current liabilities are subtotaled on the balance sheet. 

Source: Robert ~ !01·ri.s Associates. 
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Exhibit ::?-4 

WORKSHEET lb 
\JOST RECENT CURRENT RATIO WITH COST OF ,;n~;rROI 

( S in OOOs) 

1. Current Assets 

" Capital Cost of Control Device -. 
Adjusted for ITC 
(11,765 X 0.85) 

,, 
. ..\.djusted Current Assets ,j • 

Line (1) - Line (2) 

4. Current Liabilities 

5. Current Ratio 
Line (3) ~ Line (4) 

Line (::?) Estimate of the capital Cf'\St of the control device 
multiplied by O .S5 to include the tax credit. 

Recent Year 
1 

nn 

'.!16, 120 

10,000 

206,120 

91,076 

2 .'.!6 

( 
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income, not the balance sheet items used to calculate th~ Currer.t 

Ratio. Fi:-ms r~ceive a 15 percent investr.ient tax credit (ITC) for an 

i:v:estment in pollution cont:-ol. The benefit of this ITC is accounted 

for b-y- multiplyi~g the capital cost by O. 85. This is a short-cut' 

method of including the benefit of the tax credit that essentially 

reduces the capital cost of the control device by the 15 percent ITC. 

Critical Values 

A Current. Ratio o_f_ greater_ than 2. 0 .is_ofte.n....in._~gt~_g __ to ~_me~~. -------
th at a firm should not have _J_ro u:t> la. _rpeeting short:-terrp obligations. ----·-..... ~-··--·· ..,··--·- -- - --·· - ·- .. - . . , ... 
A ratio of less than 2. 0 could i!l)2,ly_liquj,gi.t¥-,,~-0J:!l~m~, but other ___ _...._,, -. . - - . -~---- -
factors must be considered before drawing any conclusions. A very 

high ratio may also be undesirable because it could imply a lack of 

good investment opportunities or mismanagement of cash resources. 

Operating characteristics vary among industries, causing optimal 

industry-specific Current Ratios to be greater or less than the 

general rule of 2. 0. Therefore, comparison with industry norr.1s and 

!1istoric ratios are necessary for a more complete view of the firm 1 s 

liquidity. Thus, the:-e are three critical values to use for 

comparison: _a target valuLa! 2 Q..-1h.e industry mediJm aI!_c;i_g11~r~ile 

values,* and the firm's own historic values. 

* P'..lblished b:: SIC 
Stn.ter.1ent Studies. 

coce by Robert :.lor!i.s . ..\.ssociates 
See the 3ample in .-\ppendix D. 

-5-
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In;:er?retation 

Clearly, if the firm's Current Ratio is greater than all three / 

c::-iteria both before and after the cost of the control device is / 

included, the firr:1 will not have difficulty meeting short-term financial} 

obligations. Similarly, if the Current Ratio is always less than the­

criteria, the firr:1 may have a liquidity problem. -

Ii the ratio is larger than one or two criteria and smaller than 

the other( s), some judgment is necessary. In general, the target 
._ - ·- .-----... 

_y_alue and industry average values of the Current Ratio are the more 
. . . . . --·------.. - . - . '. . ............ 

i_mgor~.t .~2~eria; a declining Current Ratio may even be a positive 

sign if the ratw has been too high in past years. If the firm' 51 

Current Ratio is at least in the middle range (between the upper­

and lower-quartile values) of its industry, it probably can be 

classified as liquid, regardless of its value relative to the target or ( 

historical ratios. 

In calculating the Current Ratio adjusted for the cost oC 

pollution control, subtract the capital cost of the device from current 

assets. This is not because the firm would always pay for the device 

out of current assets, but because this provides a conservative 

estimate of the firm's ability to pay. If the capital cost of the 

control equipment can be paid for from current assets without 
--·-··----· 

pushing the Current Ratio into the illiquid region, liquidity will 
·------------·· - --· ··------. 

certainly not constrain economic achievability. If, on the other 

hand, the corqpany cannot pay for the control device with current 

assets and remain above target Current Ratio levels, it canr.ot be 

concluded that the option is not economically achievable. This is 

oecause the firm would probably not have to pay for :he device with 

-6-
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cash o:- other short-term assets on hand. Instead. loans or 

installment payments could be used to spread the cost over time. 

Several components of the Current Ratio that could cause it to 

over- or understate true !iquidity are discussed below: 

• ~.Iarketable securities -- A current asset, these securities 

(often T-bills or commercial paper) are carried on the 

balance sheet at the lower of cost or market value. If 

marketable securities are a large portion of current assets, 

look at the footnotes to the balance sheet to see if they are 

carried at cost and if market values are very different. 

Use market values in your calculation of the ratio if it is 

significantly different from the balance sheet value because 

they are a better indication of the economic value. 

• Short-tel"m obligations -- Financial statements often include 

current-year obligations to refund long-term debt as a 

current liability. In fact these are usually refinanced. 

especially if the firm is growing, and need not be included 

in the denominator for liquidity calculations. Footnotes for 

the line item entitled "Current Portion of Long-Term Debt" 

may reveal the refinancing plans; if it is to be refinanced, 

exclude it from the calculation. 

Example • 

T:-ie calculations in Exhibit 1-3 use the cata for the sample firm 

::-om Exhibit :-1 to calculate a Current Ratio tha: is greate:- than the 

:arget :-:itio (:.O) and the indust:-y ::.edian (1.7). It is in fact in the 

--,-
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top quartile of the industry (greater than ~.3). Thus, before 

accounting for the cost of the control option we can conclude that 

our sample firm will not have difficulty meeting current obligations. 

\'le are not concerned with the fact that the ratio is lower than it was 

in pre~rious years because it is still significantly better than the 

other criteria. 

In the example, the capital cost of the pollution control 

equipment is assumed to be $11.765 million. This cost is multiplied 

by O. 95 to account for the investment tax credit and results in a 

capital cost for calculation purposes of $10 million. After subtracting 

this cost of control, the sample ratio of 2. 26 is still better than 

either the target or the industry median. Thus, the Current Ratio 

indicates that an $11. 765 million control device ($10 million after 

adjusting for the ITC) is achievable on a liquidity basis. This 

preliminary conclusion is based on one single ratio and must be 

verified by several of the other ratios before any final conclusions 

are drawn. 

-3-
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Quick Ratio 

Inventories are classified as current assets but they cannot be 

converted to cash as readily as other assets, such as accounts 

receivable. The Quick Ratio is a second measure of liquidity that 

excludes inventories from the numerator of the Current Ratio 

formula. 

Calculation 

All the items used for the Quick Ratio are located on the balance 

sheet. Worksheets 2a and 2b in Appendix C can be used for the 

calculation. Exhibits 2-5 and 2-6 demonstrate the calculation with the 

sample data and describe the steps. 

Critical Values 

~~~-~-~ect a Quic,k _~~E-~., _f()!~_a ~ hl:~lthy firm to ?.e. above 
'·- . 

1. 0. As with the Current Ratio, a low Quick Ratio may indicate --- ---- --
liquidity problems and a high ratio could indicate idle cash that will 

-:~ ..-~ .... -~ 
result in a loss of alternative income. Again, comparisons with ----· 
average industry Quick Ratios and historic ratios are useful and 

important. 

Interpretation 

The Quick Ratio can be evaluated against its target ( 1. 0), 

industry median and historic values in the same manner that the 

-9-
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1. 

') -. 

3. 

-L 

5. 

Exhibit 2-5 

WORKSHEET 2a 
QCICK RATIO CALCt'LATION 

WITHOUT POLLUTION CONTROL 
(S in OOOs) 

Three Prior Years 
of Comoany Data 

1 
1976 1975 

Cur:-ent Assets 216,120 186,216 
• 

Inventory 91,409 86,642 

Quickly Convertible 
Assets 124,711 99,574 

Line (1) - Line (2) 

Current Liabilities 91,076 66,370 

Quick Ratio 1.37 1.50 
Line ( 3) ~ Line ( 4) 

Vpper Quartile 1.3 
Industry 1 :\ledian 1.0 

I Lower Quartile 0.7 
) 

1974 

190,57'.? 

103,924 

86,648 

71,445 

1. 21 

Line (:::) Inventories are located in ~he current 3.sset portion of the 
balance sheet. 
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1. 

3. 

·L 

5. 

6. 

Exhibit 2-6 

WORKSHEET :!b 
QGICK RATIO 

ADJCSTED FOR POLLUTION CONTROL 
(5 in OOOs) 

Current Assets 

Inventory 

Capital Cost of Control 
Adjusted for ITC 

Adjusted Quickly Convertible 
Assets: 
Line (1) - Line (2) - Line (3) 

Current Liabilities 

Quick Ratio 
Line (4) / Line (5) 

Recent Year 
1976 

216,120 

91,409 

10,000 

11-1,711 

91,076 

1. 26 
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Cu:-rent Ratio is evaluated. The interp:-etation of the ratio after 

subtracting for the cost of control is the same: if the ratio is still 

bette:- than the criteria, liquidity is good, but if :.t is worse, it does 

not :1ecessarily indicate that liquidity is bad. For a more in-depth 

evaluation, consider marketable securities and refinancing of debt, as 

desc::.ibed for the Current Ratio. 

The Quick Ratio is sometimes considered the r.;ore conservati·:e 

of the two liquidity ratios. If the Quick Ratio presents a less 

optimistic picture of the firm's liquidity position than does the i 

Current Ratio, consider inventory turnover (cost of goods sold ,.1 

divided by inventory). This measures the number of times per yea:.J 
the entire inventory is sold. If this turnover ratio is large ( greater 

than 4. O) the distinction between inventory and other readily 

converted assets may not be important and the Current Ratio is 

?robably a better I:1easure of liquidity. 

Example 

The sample firm's Quick Ratio of 1. 37 exceeds the target value 

( l. 0) and the upper quartile for the industry ( 1. 3) before inclusion 

of the control device. After subtracting the cost of the control 

option adjusted for the ITC, the Quick Ratio (1.26) is still better 

than the target and the industry median. Both Cur:-ent and Quick 

?.atios, therefore, indicate that the sample firr:1 is liquid. 

-10-
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:30L'\"E~~CY RATIOS 

f',atios that measure solvency a firm's ability to meet 

long-term financial obligations like debt interest payments -- can 

indicate the likelihood that a firm will go bankrupt \',ithin a few 

years. The Fixed-Charge Coverage Ratio and Beaver1s Ratio are 

commonly used measures of solvency. 

Fixed-Charge Coverage Ratio 

'I'his approach is a test of a fir~ 1 s ability to meet its current 

fixed-cost obligations (interest payments, lease payments and so 

forth) with cash flows from operations. It compares cash earnings 

before interest and taxes ( EB IT) to all fixed charges which they 

must cover. It is often used by lenders to determine the firm 1 s 

ability to incur additional medium- to long-term debt. 

Calculation 

Worksheets 3a and 3b in Exhibit 1-7 and 1-8 demonstrate the 

calculations using the sample firm data. The explanatory notes that 

follow the worksheets explain each step in detail. The calculation 

assumes that the control device will be financed with proportions of 

debt equal to the current debt ratio of the whole 5.rm. 

-il-
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Exhibit 2-7 

WORKSHEET 3a 
FIXED-CH . .l.RGE COVERAGE RATIO WITHOCT ADDITIO~AL 

POLLUTION CONTROL EXPENDITCRES 

1. 

.., -· 
3. 

-L 

~et Profit Before Taxes 

Interest Expense 

Depreciation 

Other Fixed Payments 
(Lease payments, pen­
sion payments, etc.) 

5. Cash Earnings Before 
Fixed Charges: 
Line (1) + Line (2) + 
Line ( 3) + Line ( 4) 

6. Current Portion of 
Long-Term Debt 

7. Total Fixed Charges: 
Line (2) ~ Line (4) + 
Line (6) 

8. Fixed Charge Coverage 
Ratio: 
Line (5) ~ Line (7) 

( $ in 000' s) 

Three Prior Years 

1 
1976 

42,905 

7,897 

9,493 

9,198 

69,493 

21,872 

38,967 

1. 78 

of ComEany 
2 

1975 

25,672 

8.892 

8,614 

8,946 

52,124 

13,190 

19,228 

2.7 

Data 
3 

1974 

24,389 

8,340 

7,443 

8,645 

48,817 

20,268 

37,253 

l. 31 
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Exhibit 2-7 (Continued) 

EXPLA.:! AT ION OF WORKSHEET 3a 

Line C 1) ~~et profit before tax is located on the firm's income statement. 
"'.';onrecurring income/losses should not be included. T:-ie 
extraordinary gain of 197 4 is excluded. ( See Exhibit 2-2) 

Line C 2) Interest expense is located on the firm's income statement. 

Line ( 3) Depreciation is located on the firm's income statement or, 
alternatively, on the "Statement of Changes in Financial 
Position." Any depletion and/ or amortization charges should 
be added to the depreciation charge. In the l\Ioody's report 
( Appendix D) depreciation and amortization is located in the 
"Supplementary P&L Data" ,section below the income statement. 
Rent ($69 .5 million in 1976), also in the "Supplemental P~L 
Data" section of the Moody's report, is the only fixed payment 
repor~ed. 

Line ( 4) Other fixed payments may be located on the firm's income 
statement. If not, a careful reading of the footnotes to the ( 
firm's financial statements may reveal t:ie amount of annual 
lease or rent, pension, and other fixed payments made by the 
firm. 

Line (5) Sum of Line (1), (2), (3), and (4). 

Line (6) Current portion of long-term debt is listed on the firm's 
balance sheet, usually in the section titled Current Liabilities. 
It is the portion of long-term debt due within one year. 

Line (7) Sum of Lines (2), (4) and (6). 

Line ( 8) Line ( 5) divided by Line ( 7) . 
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Exhibit 2-8 

WORKSHEET 3b 
:IXED-CHARGE COVERAGE RATIO INCLCDING 

AD..iCST~.IENTS FOR POLLUTION CONTROL EXPE}IDITCRES 
( S in OOO's) 

1. 

" .... 

3. 

Total Long-Term Liabilities 

Shareholder's Equity 

Total Capital: Line (1) plus Line (2) 

~- Debt Portion of Total Capital: 
Line (1) / Line (3) 

5. Capital Cost of Pollution Control 
Equipment Adjusted for ITC 

6. Portion of Expenditure Financed with Debt: 
Line ( 4) x Line ( 5) 

7. Interest Charged on New Debt 

S. Interest Expense (before tax): 
(line (6) x Line (7) 

9. Additional Principal Payments: 
Line ( 6) / 5 

10. Fixed Cha:::-ges: Line (7) from Worksheet 3a 

11 . Adjusted Fixed Charges: Line ( 10) plus 
!..ine (8) plus Line (9) 

12. Cash FloY{: Line (5) :ror:1 Worksheet 3a 

13. Annual 0&:.1 Expenditures 

H. Ad~~sted Cash F1ow: Lbe (12) - Line ( 13) 

1 -_;J • Ac.justed Fixed Cha:::-ge Cove!"age Ratio: 
L!~e (l~) 1 Line (:1) 

Recent Year 
1976 

79,855 

163,387 

243,242 

0.33 

10,000 

3,300 

0.17 

561 

660 

38,967 

40,188 

69.~93 

300 

t59,193 

1 •. , 
'I -
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Exhibit 2-8 (Continued) 

EXPLA~!ATIO~ OF WORKSHEET 3b 

Line ( 1) Long-te!"m debt is located in the Liability section of the balance 
sheet. 

Line (2) Shareholder's Equity is located in the Liability section of the 
firm's balance sheet. Include common equity plus paid-in 
surplus and retained earnings and subtract the value of any 
treasury stock. 

Line (3) Total of Lines (1) and (2). 

Line ( 4) Long-term debt is divided by Line (3): the sum of of 
long-term debt plus equity. This gives an estimate of the 
debt portion of the capital structure. 

Line (5) Estimate of the capital cost of the new pollution control 
equipment multiplied by O .85 to include the tax benefit (ITC). 

Line ( 6) '.\lultiply the capital cost by the ratio in Line ( 4). This 
estimates the amount of additional long-term debt which is 
incurred to finance the pollution control equipment. 

Line (7) The interest rate to be paid on the new long-term debt must 
be estimated. One source for this information is the ~.loody' s 
Bond Record which lists average yields by bond rating 
classification. The bond rating on the firm's least senior debt 
should be used to determine the interest rate. The :irm' s 
bond ratings will be a useful piece of information in itself for 
evaluating financial condition. It is discussed in Chapter 4. 
If vou cannot.. et bond ratin s for the firm, assume the 
interest rate ot points a ave the t!"easury b1 rate. 

Line (8) '.\lultiply the new long-term debt by the interest rate. This 
results in a calculation of inc!"eased inte!'est payments. 
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Exhibit 2-8 (Continued) 

EXPLA~ATION OF WORKSHEET 3b 

Line ( 9) Estimate of additional principal payments is calculated by 
dividing the amount of additional debt incurred to finance the 
pollution control expenditure by five. This assumes that the 
firm will repay the debt over a five-year period. Since five 
years are likely to be much shorter than the useful life of the 
equipment, this will often be a conservative assumption. If 
more accurate information on estimated principal payments is 
available, the analyst should enter this information on Line 
( 9) . 

Line (10) Fixed charges from Line (7) on worksheet 3a. 

Line ( 11) Add additional interest and principal payments to fixed charges 
to estimate adjusted fixed charges: Line (10) plus Line (8) 
plus Line (9). 

Line (12) Cash flow from Line ( 5) on worksheet 3a. 

Line C 13) Estimate of annual operating and maintenance expenditures for 
the pollution control equipment. 

Line ( 14) Subtract additional O&M costs from cash flow in Line ( 12). 

Line ( 15) The new cash flow divided by the adjusted fixed charges 
results in an adjusted coverage ratio: Line C 14) divided by 
Line (11). 
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Critical Values 

Firms with Fixed-Charge Coverage Ratios greater than 2. 0 are 

classified as solvent. Firms with ratios below 1. 5 are classified as 

insolvent. The region between 1. 5 and 2. 0 is considered a grey 

area. Compare the firm's ratio against these targets and historic 

:-atios. Industry median data are not usually detailed enough to 

facilitate the calculation of an industry Fixed-Charge Coverage Ratio. 

Interpretation 

The critical region of solvency (a ratio greater than 2. 0) is 

based on a statistical study of a small sample of firms.* If the test 

firm's Fixed-Charge Coverage Ratio falls in the grey area, between 

1. 5 and 2. O, consider the trend in its own ratio over time. If it 

has been steadily declining there could be some concern over the 

fi::.-m's solvency. On the other hand, if the ratio falls in the grey 

area but is growing towards 2. 0, the firm's condition is probably 

improving. 

The following ratio components could distort the ratio and alter 

its interpretation: 

• Extraordinary gains or losses -- These a::-e not expected to 

recur and as such should be excluded ::-arr. the ratio to get 

an indication of future financial condition. 

Putnam, Hayes & Bartlett, Inc., TestinS' A Firm's Abilitv to 
Pav, P:-epareci for Economic Analvsis Div1s1on. Ctfice ot Plan.mng 
arid i::valuation, l1.S. EPA, Febr...iary 9, 1981. 

, " 
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• Current portion of long-term debt -- If it is expected to be 

refinanced, do not include it in the ratio denor:1inator 

because its repayment is not a fixed charge. 

Example 

The Fixed-Charge Coverage Ratio of 1. 78 in 1976 for the sample 

firm was in the grey area (between 1.5 and 2.0) and it is lower than 

it was in the previous year. This indicates that the sample firm r.iay 

have difficulties meeting fixed obligations . 

• 

Adjusting the :-atio for the control device does not impact its 

value significantly; it drops from 1. 78 to 1. 72 and remains in the 

grey area. Since these solvency indicators show the opposite 

position from the liquidity indicators, this example shows that a clear 

cut evaluation from a single ratio is not always possible. In this 

case the footnotes add no clues to the interpretation (e.g., an 

explanation of the low coverage) and no positive conclusion about the 

firm's solvency can be drawn. Other indicators of financial health 

will have to be relied upon to interpret this Solvency Ratio. 

-i.3-
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Beaver's Ratio 

Tr.is test involves calculating the ratio of internally generated 

cash fiow to total debt (current liabilities and long-te!'m debt). A 

major study by William H. Beaver has shown that this ratio 

represents the single best predictor of bankruptcy when judged 

against othe:' individual ratios or combinations of ratios. T~is test 

assesses the short-term solvency of the company and is a good 

predictor of bankruptcy up to two years prior to failure. 

Calculation 

To calculate this ratio, depreciation is added to the firm's net 

income after taxes to arrive at internally generated cash flow.* This 

amount is then divided by the sum of current liabilities plus 

long-term debt from the balance sheet. This ratio should be 

calculated for each of the most recent three years. 

To adjust the ratio for the cost of the control equipment, the 

conse!'vative assur..ption that it will be financed partly with debt is 

used. ln this calculation, any additional expenditures serve to 

dec:-ease :he internally generated cash flow of the firm while 

increasing t!'le fir.n's total debt, thus decreasing the ratio of cash 

flow to total debt. To accour.t for these adc.itional costs, all 

* Internally. generated cash flO'.v would also nor:nally include other 
noncash expenses, such as defer:-ed taxes. In order to oe 
consistent with Beave!'' s study, however, noncash expenses 
other than c.epreciation are not included. 

' I -J.. ... -
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additional interest payr:1ents and annual operating and maintenance 

costs are subtracted from the firm's internally generated cs.sh flow, 

and any additional debt which will be incurred to finance any capital 

expenditures are added to the firm's total debt. Any tax shield 

realized from the additional depreciation should be added to the firm's 

cash flow.* 

Worksheets 4a and 4b in Exhibits ::?-9 and 2-10 include the steps 

necessary to calculate Beaver's Ratio with and without the additional 

costs of pollution control or penalties. 

Critical Values 

In Beaver's study of 79 pairs of firms (each pair consisting of 

one firm which went bankrupt and another that remained solvent) the 

mean ratio of the failed firms was about O .15 five years prior to 

failure and it declined steadily thereafter. L'sing his results as 

target values, classify the firm as solvent if the firm has a ratio of 

cash flow to total debt which exceeds O. 2. If this ratio falls below 

O .15, the firm is considered insolvent. A grey area exists between 

0.15 and 0.2. Compare the firm's ratio to its historic ratios as well. 

~o industry !'!'ledian can be calculated for the Beaver's Ratio. 

* Depreciation is a noncash tax-deductfole expense. Thus, for 
any inc!"ease in depreciation, the firm's income after taxes will 
decline by the amount of the depreciation · expense after tax or 
( 1-tax rate) x depreciation. The cash flow will inc:-ease by the 
amou:1t of depreciation less the depreciation expense a:te::- tax 
5::1ce depreciation is added to after-tax income to arrive at cash 
flew. Therefore cash flow will increase by an amount ~qual to 
the increase in depreciation n;ultiplied by the tax rate. This is 
of:en refer:-ec! to as the depreciation ta:~ shield. 

-15-
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r n terp reta tion 

The Beaver's Ratio is evaluated in a manner similar to the 

Fixed-Charge Coverage Ratio: first by comparing it with the target 

ranges, and then by considering its trend over recent years. In 

Beaver's study the Beaver's Ratio of firms that eventually went 

bankrupt declined steadily during the five years prior to 

bankruptcy. This does not :-iecessarily mean that if a firm does have 

a declining Beaver's Ratio that it is headed for bankruptcy, but a 

ratio of less than O. 2 that has been declining in recent years does 

imply that the firm could have difficulties meeting its debt obligations 

over the next few years. As with all ratios, the result of this test 

is not conclusive in itself but should be evaluated in combination with 

ot:-:er tests. The key items to focus on in evaluating the reliability 

of this test are: 

• Cnusual revenues Consider nonrecurring factors as 

mentioned for the Fixed-Charge Coverage Ratio 

( extraordinary gain or loss) . 

• ~ew debt -- This item is discussed in Chapter -! . 

Exar:1ple 

:'he sample firm's Beaver's Ratio has inc:-eased from 0.12 to 0.17 

since 1974 but· it is still below the target value of O. 2. Since it falls 

in the grey area, just as the Fixed-Charge Coverage Ratio does, it is 

i::ifficult to :::on elude anything about the firt:1 1 s solvency. T:ie fa:::t 

tr.at the ratio is improving, however, is a positive sign and s1,;ggests 

:h~t :he firr:i is Dot headed :or :,a~k::-t:ptcy. 

-16-
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( 

\'ihen the 1976 ratio is adjusted for the cost of pollution control 

it remains approximately the same, still in the grey area -- above 

the cutoff value of O .15. The cost of the control does not impact t!"le 

firm 1s solvency condition significantly. 

-l".'-
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LEVERAGE RATIOS 

The extent to which a firm has fixed financial obligations is 

termed its leverage. Leverage measures the proportion of a 

company's value that is financed by debt relative to the proportion 

that is financed by stockholders. The Debt-Equity Ratio is the most 

commonly used indicator of leverage. It is not a particularly useful 

numbar for assessing financial health, but it may be helpful in 

interpreting solvency ratios. 

Debt-Equity Ratio 

This is the ratio of long-term debt to total stockholders' equity, 

both long-term items on the liability side of the balance sheet. As a 

general rule, the debt holders in a highly levered company ( those 

with a high D/E ratio) bear more risk that those in a less levered 

compa!'ly, especially if there is some probability of bankruptcy. 

Therefore, the D / E ratio is used most meaningfully in combination 

with the Solvency Ratios to evaluate the stability of the firm's 

operations. 

Calculation 

Exhibit :l-11 uses worksheet 5 and the sample firm data to 

demonstrate the calculation of the Debt-Equity Ratio without pollution 

cont:-ol expenditures. This ratio is not adjusted for pollution controi 

because the firm is pz-esumably already at its optimal debt-equity 

level before control is ac.ded. Investr.ier:t in ?Ollution cont:-ol is u 

-13-
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Line (1) 

Line (2) 

Line (3) 

Line C 4) 

Line (5) 

Line ( 6) 

Line (7) 

Exhibit 2-9 C Continued) 

EXPLANATION OF WORKSHEET 4a 

~et income after taxes is located on the firm's income 
statement. Nonrecurring income/ losses should not be included. 

Depreciation is also located on the firm's income statement or, 
alternatively on the "Statement of Changes in Financial 
Position." Any depletion and/ or amortization charges should 
be added to the depreciation charge. 

Sum of Line (1) and Line (2). 

Current Liabilities are located in the Liabilitv section of the 
firm's balance sheet and include all liabilities which would 
become due within one year; such as accounts payable, notes 
payable, short-term debt, taxes, accrued expenses, and the 
portion of long-term debt due within one year. 

Long-Term liabilities are located in the Liability section of the 
firm's balance sheet and is the sum of all liabilities ot!'ler than 
Shareholder's Equity and Current Liabilities. 

Sum of Line ( 4) and Line (5). 

Line ( 3) divided by Line ( 6). 
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1. 

,") -. 
3. 

4. 

5. 

6. 

-
I• 

Exhibit 2-9 

\,.ORKSHEET 4a 
BEA \'ER'S RATIO WITHOUT ADDITIONAL 

POLLUTION EXPENDITCRES 
(S in OOO's) 

Three Prior Years 
of Comoany Data 

1976 1975 

Net Income After Taxes 20,108 11,649 

Depreciation 9,493 8,614 

Cash Flow: 
Line (1) plus Line (2) '.:!9 ,601 20,263 

Current Liabilities 91,076 66,370 

Lor. g-T erm Liabilities 79,855 92,446 

Total Debt: 
Line ( 4) plus Line (5) 170,931 158.816 

Beaver's Ratio: 
Line (3) I Line (6) 0 .17 G. 13 

1974 

13,135 

7,443 

::!O ,578 

il ,445 

95.065 

166,510 

0 .12 
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capital investment that does not increase a company's borrowing 

power because it will not produce future cash flows to service the 

debt. In financial language, the negative NPV investment does not 

increase the firm's "debt capacity." We are being conservative, 

therefore, by assuming that the control device will be paid for with 

amounts of debt and equity proportional to the total firm D / E ratio. 

Critical Values 

A target Debt-Equity Ratio is difficult to define because the 

degree of leverage that is desirable is a function of a firm's 

operating characteristics and therefore varies among industries and 

even over the life cycle of one firm. To get a relative indication of 

a firm's financial riskiness, comparisons against average industry and 

historic Debt-Equity Ratios are most useful. The industry averages 

are the most important comparative indicators, since they depict the 

level of debt commonly associated with the riskiness of that line of 

business. 

Interpretation 

The Debt-Equity Ratio can be compared against industry median 

and quartile values. and historic values. The higher the Debt-Equity 

Ratio, the smaller the relative buffer available to creditors before the 

firm becor:ies i-nsolvent. For this reason, potential lenders consider 

firr.is with high Debt-Equity Ratios as credit risks and would dema!1d 

higher interest rates on loans to such firms than to firms with low 

Debt-Equit:..r Ratios. 

-19-
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Industry r.iedian and quartile ratios are used :or comparison 

because '::)etter targets do not exist, but this comparison alone is 

often too simplistic. Operating characteristics may vary considerably 

within an industry, causing target leverage ratios to be different. A 

high Debt-Equity Ratio is a problem if there is a fair degree of 

uncertainty about future earnings. A company with very stable 

operations can afford to have a higher Debt-Equity Ratio because it 

is less likely to run into a low period in which the buff er around 

creditors will be in danger. The company's bond ratings (see 

Chapter 4) can further help you evaluate the riskiness of its debt, 

and Solvency Ratios can provide information on the ability of the firm 

to cover its debt obligations. The total evaluation section in Chapter 

4 highlights these points and some ways to do a more sophisticated 

analysis of financial leverage using values of other financial statement 

items and ratios. 

Example 

The Debt-Equity Ratios for the sample firm have been 

consistently above the industry median and, during 1975 and 1976, in 

the upper quartile. Thus, relative to other firms in the industry, 

this firm is not highly levered. In addition, its proportion of debt 

has declined since 197 4. This is not very r:1eaningful in itself but 

will be discussed further in Chapter 4. 

-20-
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1. 

" 

3. 

1 ... 
5. 

6. 

I• 

g. 

9. 

Exhibit 2-10 

WORKSHEET 4b 
3~AVER'S RATIO INCLC'DING ADJCST'.\IENTS 

FOR POLLCTION CONTROL COSTS 
($ in OOO's) 

Long-Term Liabilities: Line (5) from Worksheet 4a 

Shareholder's Equity 

Total Capital: Line (1) plus Line (2) 

Debt Portion of Total Capital: Line (1) ! Line (3) 

Capital Cost of Pollution Control Adjusted for ITC 

Portion of Expenditure Financed with Debt: 
( Line ( 4) x Line ( 5) 

Interest Rate on New Debt 

Interest Expense (before tax): Line (6) x Line (i) 

:'.largi.nal Income Tax Rate 

9A. 1 - Tax Rate 

10. 

11. 

... -, 
l.-. 

13. 

1-L 

, -. :, . 
16. 

J.'. 

:s. 

After-Tax Interest Expense: Line (9A) x Line (8) 

Annual 0&:.I Expenditures 

After-Ta., O&M Expenditures: Line (11) 

Addi,ional Tax Depreciation: Line (5) i 

Tax Shield from Depreciation (line (13) 

Cash Flow: Line (3) from Worksheet -!a 

_.1_ajusted Cash Flow: 

x Line 

5 

X Line 

Line (15) - Line (10) - Line (12) + Line (1~) 

7:)tal Debt: l-ine (6) from Wor~-<sheet 4a 

Ad -.1.s~ed Total Debt: !..ine (:7) - Line :/3) 
Ad :.:stet 3eave:- 1 s P..atio: Li:ie ( !6) 1 Li;1e ( ::.8: 

(9A) 

(9) 

r.. ecen t Year 
1976 

79,855 

163,38i 

243,242 

0.33 

10,000 

3,300 

0.17 

561 

0.46 

0.54 

303 

3 Ou 

162 

2.000 

9~0 

29,601 

30,056 

170,331. 

!74,231 
o.:-:-

0012684



Line ( 1) 

Line (2) 

Line (3) 

Line ( -1) 

Line (5) 

Line (6) 

Line (i) 

Line (8) 

Line (9) 

Exhibit 2-10 ( Continued) 

EXPLA)TATION OF 1'/0RKSHEET 4b 

Long-term liabilities are the same as Line (5) of worksheet fa. 

Shareholder's Equity is located in the Liability section of the 
firm's balance sheet. Include common equity plus paid-in 
surplus plus retained earnings and subtract the value of any 
treasury stock. 

Total of Lines (1) and (2). 

Long-term debt is divided by Line (3): the sum of long-terrn 
debt plus equity. This gives an estimate of the debt portion 
of the capital structure .• 

Estimate of the capital cost of the new pollution control 
equipment multiplied by O. 85 to account for the income tax 
credit. 

:.lultiply the capital cqst by the ratio in Line ( 4). This 
estimates the amount of additional long-term debt which is 
incurred to finance the pollution control equipment. 

The interest rate to be paid on the new long-term debt must 
be estimated. One source for this information is the '.\Ioody' s 
Bond Record which lists average yields by bond-rating 
classification. The bond r-ating on the firm's least senior debt 
should be used to determine the interest rate. Use 2 to 3 
above the prime rate if the bond ratings are not known. 

:\lultiply the new long-term debt by the interest rate. This 
results in a calculation of increased interest payments before 
tax. 

Determine the marginal tax rate for the firm, including both 
state and federal income taxes. If not t<.nown, ass\.me 46 
perc~nt. 
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Exr.ibit 2-10 ( Continued) 

!:XPLANATION OF WORKSHEET -tb 

Line (10) ~.1ultiply new interest payments by one minus the tax rate to 
obtain the estimate for additional interest payments after 
taxes. 

Line ( 11) Estimate of the annual operating and maintenance expenditures 
for the pollution control equipment. 

Line (l::!) After-tax annual operating and maintenance ( 0&:.1) 
expenditures are determined by multiplying Line (11) by one 
minus the tax rate. 

Line (13) Additional depreciation aue to the new pollution control can be 
calculated by dividing the cost of the control by 5. Pollution 
control equipment is normally depreciated in a straight-line 
fashion over a five-year period for tax purposes. Other 
depreciation lifetimes and methods should be used where 
applicable. 

Line ( 14) The tax shield from depreciation is determined by multiplying 
Line ( 13) by the tax rate. 

Line (15) Cash flow from Line (3) on worksheet 4a 

Line (lo) Subtract the new interest and O&M payments and add the new 
depreciation tax shield to the original cash flow. This 
represents the adjusted cash flow. Line ( 15) minus Line ( 10) 
minus Line (12) plus Line (14). 

Lir.e ( l 7) Total debt from Line ( 6) of worksheet 4a. 

Line ( 18) Total debt plus new debt for additional capital exper.diture 
represents the adjusted total debt. Line (17) plus Line ( 6). 

Line (19) Adjusted cash flow divided by adjusted total debt equals the 
adjusted Beaver Ratio. Line (16) divided by Line (18). 
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Exhibit 2-11 

WORKSHEET 5 
DEBT-EQC'ITY RATIO WITHOCT ADDITION AL 

POLLlJTION EXPE~~DITt:RES 
( $ in OOO's) 

Three Prior Years of Com2any Data 
1 2 3 

1. Long-Term Liabilities 

2. Common Stock at Par 

3. Additional Paid-In 
Capital 

4. Preferred Stock 

5. Retained Earnings 

6. Stockholders' Equity: 
Line (2) + Line (3) + 
Line (4) + Line (5) 

.. Debt-Equity Ratio: I' 

Indust:-y 
Cpper Quartile 
'.\ledian 
Lower Quartile 

1976 

79,855 

37,670 

607 

5,047 

120,063 

163,387 

0.49 

0.6 
l. l 
2.4 

1975 1974 

92,446 94,065 

37,670 37,670 

533 406 

5,201 5,445 

104,211 96,038 

147,615 139,559 

0.63 0.68 

( 

( 
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Line (1) 

Lines ( ~) 
and ( 3) 

Line ( 4) 

Line (5) 

Line (6) 

Line (i) 

Exhibit 2-11 ( Continued) 

EXPLANATION OF WORKSP.EET 5 

Long-term liabilities are located in the liability section of 
the firm's balance sheet. It is the sum of all liabilities 
other than Shareholders' Equity and Current Liabilities. 

Also located in the liability section of the balance sheet, 
Common Stock is not always separated into par value and 
additional paid-in capital. Exclude Treasury Stock from Line 
(2) because it is not outstanding but rather kept in the firm's 
treasury. 

Some companies ha.ve more than one category of Preferred 
Stock listed in the liability section of the balance sheet. 
Include all Preferred Stock in the calculation. 

Retained Earnings are located in the liability section of the 
balance sheet. 

Sum of Lines (2) through (5). 

Line (1) divided by Line (6). 
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:.1ARKET VALVE ANALYSIS CHAPTER 3 

The financial ratio approach discussed in the last chapter provides a 

review of recent historic performance and a point-in-time snapshot of the 

firm. What is not discernible from this vantage is how pollution control 

costs based on this snapshot would affect future expectations of perfor­

mance of the firm. To answer this, one needs a prospective look based 

on expected operations of the firm with and without pollution control 

expenses. 

One way of doing this would be to project pro forma financial state­

ments into future years, extrapolating past behavior and performance 

:rends into subsequent periods. Efficiency !'3.tios, like inventory :'..lr:1-

over, collection or payment periods on accounts receivable and :1otes 

?ayable, give some idea of r.ia:1agerial performance objectives or nor:-ns. 

Other items :ike sales and operating costs may ~e ex:ended along :-ecent 

tre:1d lines. 7:1ese would allow one to gi.1ess •,vhat fur"..lre balance 3heets 

_"".'1 -
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and incor:ie statements :r:ight look like. Cnfortunately, this would require 

a cetailed understanding of the firm's industry and market: how sales 

and cost vary with inflation, who the competitors are, what new techn­

ologies are influencing the supply and demand for the product, how 

production assets are tied to sales volume and costs, and so on. Collect­

ing this information would be a formidable task beyond the scope of the 

permit writer's interests or capabilities. Instead, it is more appropriate 

to use a proxy for this forward-looking approach. 

Fortunately, stock prices are based on the opinions of many analysts 

evaluating the discounted net present value (NPV) of the firm's future 

cash flows. As such, they reflect investor's expectations of the future 

profitability of the firm and constitute a single-number surrogate for a 

series of projected future financial statements. Since there are many 

security analysts paid to conduct these evaluations for investors who 

value such profit opportunity information very highly, we can expect that 

the stock's market price is a very good synthesis of exactly the analysis 

which could be done rigorously for EPA. 

Since any EPA-imposed pollution control expense will have only 

negative value as investments for the permit applicant, those costs will 

flow straight through to reductions in net incor:ie and, hence, to equity 

value (net of tax effects). The stock price thus provides an upper 

bound on the NPV of the expense which may be borne without inducing 

bankruptcy. However, since pollution controi expenditures are tax 

deductible and the stock price is the present value cf after-tax returns. 

the impact of ·the pollution control NPV on equity values should be rough­

ly half :he cost of the control c!e-.:."i.ce and its operating expenses. 

A necessary step for calculating the impact on stock value :s the 

es~imation of :he ~~PV of the control device. Tr.is :nay be 3.p".)roximated. 

( 
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Exhibit 3-1 

1\'0RKSHEET 6 
:~PV COST OF POLLCTION CO~TROL 

s 10 3 

1. Capital Cost of Equfpment 10000 
Adjusted for ITC ( C) 

2. Annual Operating and Maintenance Cost (OM) 300 

3. Estimated Life of Equipment ( L) 8 
(Years) 

4. Expected Rate of Growth in Operating 
Cost (g) 0.10 

5. Company Beta ( ,.S) 1.10 

6. Risk Free Rate (rf) 0 .12 

, . Discount Rate (r): line 6 + 0.08 x line 5 0.21 

8. Credits for Product Recovery (CR) 

9. Present Value Cost of Control: 

L-1 [Ol\1 x (l+g) tJ 
C + L -

t=O (l~r) t 

L-1 r CR l 
E l(l•r)tj 

. ; r 300 x (LlO)t., ; 1 100 .,

1

, 

10 . ooo + L \ _ L 
t=O _ (1.11)' ..J t=O ,_(l.::!:)~ 

10,000 - :,761 - ~51 = li,310 

100 

= 11,310 
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as the cost of the device plus the ?resent value of the device's O?erating 

expenses di3counted at the cost of equity. Worksheet 6 outlines the 

steps for cc.~culating the cost of equity and the present value of the 

pollution control device. Exhibit 3-1 demonstrates the calculation for the· 

sample firm. Note that the operating costs are discounted at the cost of 

equity. This is because the cash flows to an investment in pollution 

control are correlated with the level of production of the firm: the 

determinants of cash flows to equity shareholders. 

Since the stock price reflects the net present value of expected 

future cash flows, subtracting the after-tax ~1PV of pollution control costs 

from the market value provides an estimate of the impact of the device on 

the present value of future cash flows. In essence, the difference 

between market value and the NPV of control is what the firm's market 

value would be if the control were required. Worksheet 7, used with 

sample firm data in Exhibit 3-2, can be used to ?erform this calculation. ( 

Interoretation 

An examination of the trends in the firm's market price over time 

can supplement these calculations by providing insight into the stability 

of the firm and its ability to meet operating expense obligations. 

1·:orksheet g should be completed using market value data available in 

t,,·alue Line Industry Surveys, :\loody' s Industrial :,lanual, Standard ar.c 

Poor's Industry Reports or the company's annual reports. A sample o: 

e:ach of these sources is attached in Appendix D. Exhibit 3-3 sho•:: s 

:Jorksheet S completed for the sample fi:-m. 
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Exhibit 3-1 (Continued) 

EXPLANATIO~ OF WORKSHEET 6 

1. Estimated capital cost of pollution control multiplied by O. 35 to 
account for the ITC. 

2. Estimated annual cost to operate and maintain pollution control equip­
ment. 

3. Estimate of the number of years the pollution control equipment will 
be in operation. 

4. Estimate of the rates at which operating costs will increase each. year 
for the life of the device. 

5. The company's beta is reported in Value Line. A copy of the data 
for the sample firm is located in Appendix D. 

6. Use the current return on U.S. Treasury Bills to approxir:1ate the 
risk-free rate of return. 

7. Calculate this company's discount rate with the following formula: 

( r tJ:l - r f), the exess return on the market over the risk-free rate, 
ha::, hiStorically been around 8. 0 percent. The theoretical 
justification for this is described in Appendix B. 

8. Sometimes pollution control devices recover chemicals that would 
otherwise escape. Estimate the value of the chemicals recovered in 
each year. 
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Exhibit 3-1 ( Continued) 

EXPLANATION OF WORKSHEET 6 

9. Calculate the present value cost of the control device using the 
formula. You can think of it as three present values summed 
together: 

C = Total of capital cost 

L-1 

t=O 

L=l 

I O~.l X (l+g) t]­
l (l•r) t -

r CR 

I: \ ] = 
t=O L 

PV of operating expense = Sum ( L ) 
of the discounted value of the annual 
-tx:pense in each year, t. 

PV of recovered chemicals for 
each year, t ( 
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1. 

') ~. 

3. 

\ 
4. 

\ 

5. 

6. 

., 
I• 

8. 

9. 

Exhibit 3-2 

WORKSHEET 7 

ADJCSTED STOCK PRICE 

Stock Price: High 
Low 

Number of Shares Outstanding 

'.\farket Value: High 
Line (1) x Line (2) Low 

PV Cost of Control 
Line (7) Worksheet 6 

'.'.larginal Tax Rate 

PV Cost of Control After Tax 
Line ( 4) x ( 1 - Line (5)) 

Adjusted '.\larket Value: High 
Line ( 3) - Line (6) Low 

.-\djusted Stock Price: High 
Line (7) ~ Line (2) Low 

PV Cost of Control High 
.-\fter Tax as a Low 
F ~:iction of Value 
Line (6) ~ Line (3) 

$10 3 

14.8 
1 .8 

7,890 

116,772 
61.542 

11,310 

0.46 

6,107 

110,665 
55,435 

14 .0 
I .Q 

0.05 
o .10 
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1. 

,, -. 

3. 

4. 

Exhibit 3-2 ( Continued) 

EXPLA:~ATION OF WORKSHEET 7 

Stock prices are listed on a per-share basis. The annual high and 
low values are reported in a variety of sources of which samples are 
attached in Appendix D. 

The average number of shares outstanding during the year. (If 
shares are issued or repurchased during the year, this average 
number may not correspond to the annual high and low stock prices. 
This is a problem but difficult to avoid.) 

The total market value of the firm is the product of the per-share 
value and total number of shares. 

The present value of the control device was calculated in worksheet 
6, Line (7). 

5. The marginal tax rate faced by the firm. (The corporate U.S. rate 
is O. 46.) 

6. Pollution control costs are pretax expenses so their effect on after­
tax cash flow and, therefore, market value is less than their cost by 
one minus the tax rate: Line ( 4) times ( 1. 00 - marginal tax rate). 

i. The adjusted high and low market values are the current values 
minus the present value cost of pollution control. 

8. Adjusted stock price on a per-share basis is obtained by dividir.g 
adjusted total value by the number of shares outstanding. 

9. T:ie percentage impact of the control device is calcu:ated by dividing 
the after-ta:, PV cost of the device by f!'larket value. 

( 
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Adjusted stock p::-ices and :'.Iarket-to-Book Ratios• that are ::-:uch 

lower than the before control values could indicate that the cost of 

control will have a large i:npact on the firm 1s value. Use this result in 

combination with other indicators to form final conclusions. 

Also note the trend in stock price and :.larket-to-Book Ratios. If 

the trend is up over time, investors are revising their expectations of 

future performance favorably. A downward trend signifies that new 

information has caused investors' expectations to decline. While these 

trends are no indication of the direction of future changes in market 

value, they can tell you about recent changes in expectations of future 

profitability. Chapter 4 discusses the use of these trends in market 

value to help evaluate trends in the accounting ratios of Chapter 2. 

EXAMPLE 

In Exhibit 3-1 we assumed that the pollution control device would 

have an initial capital cost of $10 million (after adjusting for the ITC) and 

operate at S300 thousand per year. During its estimated eight-year life, 

operating expenses are expected to increase at a rate of 10 percent per 

year. It will recover products with a market value of $100 thousand each 

year. using these values and the present value formula, the present 

value cost of installing and operating this device is Sll. 3 million. Ad­

justing for taxes and subtracting the after-tax cost ($6,107 thousand) 

from the high and low market values reduces them by 5 percent and 10 

percent, !'espectively ( see Exhibit 3-2). Exhibit 3-3 sr.ows that the 

:',larket-to-Book Ratio still remains above historic levels after the 

adjustment :or pollution control. These market value approaches indicate 

that the pollution cont:-ol device should not significantly affect the f:r:n's 

pe!'forl'!'lar.ce and, the!'efore. is economically achievable. 

... T:-.e ~alculations of \la:-ket-r.o-Sook !'3.tios assume the pollution cont!"oi 
is not f:nar.ced ':)y equit:,. 
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Exhibit 3-3 ( Continued) 

EXPLANATION OF WORKSHEET 8 

l. The annual high and low values of the firm's stock price. 

2. Book value per share is sometimes reported in footnotes. It can be 
determined by dividing stockholder's equity by the number of shares 
outstanding. Stockholders equity is referred to as ~et Worth in 
Value Line and other balance sheet reports. If shares are issued or 
repurchased during the year, try to match the number of shares 
used to estimate book value per share with the number of shares 
outstanding at the time the high and low market values occurred. 
This may be impossible. In .the example Net Worth from Value Line 
was divided by common shares outstanding: $158 million / 7 .89 
million shares = S20. 00 per share in 1976. 

3. Divide the range in market values per share by book value ?er 
share to get the range of the ~larket-to-Book Ratio during each 
year. 
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EVALC ATIO!'l OF CO>ffLICTING SIGNALS 

ON FINANCIAL CONDITION CHAPTER 4 

The last two chapters discussed several indicators of financial health 

o.nd described how they could be interpreted individually. If all the 

measures uniformly indicate that the firm is healthy and can afford the 

device, the pollution control option is clearly economically achievable. 

Similarly, if all the measures indicate poor financial condition, the device 

would not be economically achievable. Llnfortunately, the results of each 

indicator are unlikely to agree on the condition of the firm, and some 

total evaluation or tradeoff among indicators will be necessary. 

This chapter provides a framework for understanding the causes of 

conflicting signals from ratios and elaborates briefly on four common ratio 

combinations that could give opposite indications of financial health. 

The "dual entry system" is ?robably the most important conce?t :n 

accounting and i.s useful to keep in mind when interpreting ratios. It 

oasically means that for every transaction there is an offsetting trans­

action (a debit and a credit). For example, to record the purchase of 

:r.ventories, the inventory account is i.nc!"eased (a debit) and the cash 

account is decreased ( a c:-edit). 

--~:: _ _ .., 
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Ratios often include only half of the dual entry t:::-ansaction and, as 

such, do not provide a complete picture of the transaction. W':1en 

interpreting ratios, therefore, it is useful to evaluate not only the change 

in items included in the calculation but also the corresponding change in 

the balancing item. 

Often offsetting transactions occur within the same class on the 

balance sheet, that is, between current assets and current liabilities or 

between long-term assets and long-term liabilities. For example, property 

plant and equipment -- a long-term asset -- is usually purchased by 

issuing long-term debt or equity. This is recorded by a debit to a 

long-term asset and a credit to a long-term liability. 

Cross class transactions (e.g. , between current assets and long-term 

liabilities) are less common, but they are more likely to have a strange 

imp act on ratios. For example, if money is borrowed to invest in 

marketable securities, a long-term liability is credited and a current asset 

is debited. This is an unusual situation that would be manifested in a 

high Current Ratio but low Solvency and High Leverage ratios. An 

investigation into the purpose of the transaction (i.e., is the money to be 

used to purchase a new asset that is not quite ready for sale) will help 

evaluate the conflicting ratios. 

In summary, it is important to consider complementary transactions 

,,..;hen evaluating ratio results. Cross class transactions are most liJ<ely to 

cause conflicting ratio signals. The following sections describe fo1-4r 

cor:imon combinations of ratios that rr1ay appear to 1:>e conflicting and 

provide some explanations for each. 

-26-
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\ 

Positive Indicator: Liquidity Ratio Large 

;\egative Indicator: Solvency Ratio Small 

Debt-Equity Large 

In general, if Liquidity Ratios indicate that the control device can be 

?aid :or with cash and equivalent current assets, the device should be 

considered economically achievable. The exception to this is when the 

Liquidity Ratios have recently increased, the Debt-Equity Ratio has 

increased and Solvency Ratios have decreased. (An increase in liquidity 

is a positive indicator but an increase in Debt-Equity and a decrease in 
• 

solvency ratios are negative indicators.) These changes may indicate that 

the firm has recently borrowed money to invest in a new opportunity and 

is holding that money temporarily as cash or marketable securities. You 

can verify this if debt has recently increased on the balance sheet. If 

the firm were required to spend this cash on pollution control, an 

investment with no return, instead of investing in the new positive NPV 

opportunity, they would either have to forfeit the investment or issue 

equity to pay for it. In this case, rely on the interpretation of the 

Solvency Ratio to determine EA. 

Positive Indicator: Debt-Equity Ratio Low 

~egative Indicator: Market-to-Book Ratio Low 

Ii book equity is overvalued on the balance sheet (as indicated by a 

low :',larket-to'-Book Ratio), the Debt-Equity Ratio could be artifically low. 

Place emphasis on the Liquidity and Solvency Ratios to deter~ine whether 

a control device is economically achievable. 

-2 ': -
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The book value of equity is not always an accurate reflection of the 

marke;t value because accounting conventions, such as depreciation method 

and accounting for intangible assets, do not track true economic value. 

If equity is undervalued, that is, if the market-to-book ratio is greater 

than one, a Debt-Equity Ratio based on book values would overestir:iate 

the company's leverage. C Book values of debt tend to relate more closely 

to market values except during periods of high inflation). 

Positive Indicator: Debt-Equity Low 

High Bond Ratings 

~egative Indicator: Solvency Ratio Low 

Solvency Ratios (Fixed-Charge Coverage and Beaver's Ratio) measure 

the ability of average· cash flows to cover debt obligations. A low 

ratio, therefore, could mean that cash flow may be inadequate to cove!' 

debt. If, however, the Debt-Equity Ratio is low and, more importantly, 

bond ratings are high, both indicating low risk of defaulting on debt, a 

( 

low solvency ratio can be ignored. In general, bond ratings are good 

indicators of default risk and they can be relied upon over the solvency 

ratios. '.\loody's and Standard and Poor have bond-rating services that assign a 

firr:i's bonds to one of nine rating categories: 

Moody's Fitch/ Standard & Poor's 

Aaa A.AA 

A.a· AA 

A A 

Baa BBB 

Ba BB 

B 3 

Caa CCC 

Ca cc ( 

C C 
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Aaa and AAA are the best ratings, assigned to bonds wit:1 the smallest 

degree of investment risk. Thus, if other indicators are oositive. trade 

off a low Solvency Ratio against a high bond rating (above Ba/BB) and 

conclude that the firm can afford pollution control. 

Positive Indicator: '.\larket Value Not Declining 

Liquidity Ratios Above Cutoff 

Negative Indicator: Solvency Ratios Declining 

If Solvency Ratios are lower than in previous years while other 

indicators show steady or improving conditions, it could be due to the 

lagged effect of a new investment on the income statement. For example, 

if long-term debt is increased and stock is issued to purchase new 

equipment, the following balance sheet items are affected: 

0 Long-Term Debt -- increase (credit) 

o Common Stock -- increase (credit) 

o Property Plant and Equipment -- increase (debit). 

Payments on the loan are expenses that occur on the current period 

income statement as a result of the purchase, causing a decrease in :iet 

income. 

Because the capital outlay is not immeciately refunded by the per­

formance of the new equipment, the Solvency Ratios ( using income state­

ment items in ·the numerator and balance sheet items in the denominator) 

would indicate worse financial conditions than befo:-e the purchase. 

T:-iese ratios are misleading, however, because the new equipment · .... ill 

increase income in future r>eriods and perhaps improve the firm's financial 

condition. Rel:, on the liquidity and market value indicators to draw 

:onclusions. 
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CO~CLt:SIONS FOR SA:1IPLE FIR:-1 

E:{hibit 4-1 summarizes the results of all the tests :or the sample 

fir:n. The Liquidity Ratios indicate that the firm could easily pay for the 

capital cost of control with current assets. The two solvency ratios both 

fall in the inconclusive range but they are not significantly affected by 

the pollution control cost so it does not appear that pollution control costs 

will ?Ush the firm into bankruptcy. The liquidity ratios can be relied 

upon to resolve this conflict (high liquidity, low solvency) since no new 

debt has been issued and the ratios have not changed recently. ~.larket 

values and :\larket-to-Book Ratios do not change greatly when adjusted 

for pollution control, both positive signs. 

In summary, based on an analysis of several indicators of liquidity, 

solvency, and financial condition, the hypothetical pollution control device 

is economically achievable. 

-30-
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Ratio/\leasure 

Current Ratio 

Quick Ratio 

- - - - - - -
Fixed-Charge 

Beaver's Ratio 

- - - - - - -
Debt-Equity 

Bond Ratings 

- - - -
:\larket Value 

:',larket-Book 

Exhibit 4-1 

SC.I~,1AR Y OF S:\jJPLE FIR:\I RES CL TS 

- - - - - -
Coverage 

- - - - - -

- - - - - -

-

-

19i6 Value 
Before 

2.37 

1.37 

- - -
1. 78 

.17 

- - -
.49 

* 

- -
High 14 .8 
Low 7.8 

High .74 
Low .39 

Adjusted 

2.26 

1.26 

- - - - -
1. i2 

.17 

- - - - - -

* 

- - - - -
14.0 
7.0 

. 70 

.35 

Conclusion 

Very Good 

Very Good 

- - - - - - - - -
Inconclusive 

Inconclusive 

- - - - - - - - -
Not Highly 

Levered 

Good 

- - - - - - - - -

Good 

"'13onC:s not r-atad ·:)ut \loody' s states that fir:n has a ;.ine ,~r c:-edit at 
eight banks to oor:-ow at the prir:ie !'ate of ~nterest. 
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PLANT LEVEL ANALYSIS CHAPTER 5 

The firm-level test of economic achievability is relatively 

straightforward and depends only on readily available data. Unfortunate­

ly, it may not be a sufficient test to determine if an individual plant can 

maintain operations when faced with additional pollution control expendi­

tures. Even though the firm could afford the additional cost, it may be 

more profitable to close the plant rather than install the pollution control 

equipment. Since it is not the intent of Congress to place excess 

pollution control costs on plants, the firm-level test will not always be 

adequate. 

The plant-level tests described in this chapter are designed to 

overcome the drawbacks of the firm-level test. These tests are based on 

costs and revenues specific to the plant and attempt to focus on potential 

plant shutdowns rather than total corporate ability to pay. A compre­

hensive analysis of plant-level economic achievability can be very complex 

due to the following problems. 

• Plant-level financial data are usually confidential, 

• The necessary data are not always collected by :irm's at 
the ?lant level, 

• ~on-standardized accounting ;,rocedures do not facilitate 
easy verification o: reported. cost and reve!'lue items, 
::ind 

-31-
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• Companies will have the incentive to misrepresent their 
i? lant' s condition. 

The plant-level tests presented in this chapter are designed as 

screening tests rather than rigorous and definitive evaluations of a 

plant's ability to afford pollution control costs. If the results of these 

screens indicate that plant-level impacts would be minimal. then it is safe 

to conclude that the device is economically achievable. On the other 

hand, if the results indicate that the pollution control costs may have a 

substantial impact on the plant, then a more detailed plant closure 

analysis would be in order. A closure analysis for a chemical plant 
• would entail analysis of detailed financial data and usually a linear 

programming model to simulate cash flows under different scenarios. 

These situations should be referred to financial analysts to determine the 

economic achievability of pollution controls. 

Three tests are presented in this chapter. They are all easy to 

perform and require knowledge of pollution control costs and plant income 

statement items. The remainder of the chapter is organized as follows: 

• Calculation of annual pollution control costs 

• Description of plant-level income statement 

• Description of plant-level tests 

• Summary and limitations 

Pollution· Control Cost 

Any piece of equipment has two types of costs: 

• Capital Cost - The cost of buying and installing the 
equipment, and 

,'"\ ,, -..>--

( 
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• Operating Cost - The annual expenses :1ecessary to 
maintain and operate the equipment. 

The plant-level tests require comparisons of pollution control costs to 

annual income statement items. Thus, it is necessary to put the lump 

· sum capital cost in annual terms. A Capital Recovery Factor ( CRF) is 

used to "annualize" capital investment costs over the useful life of the 

equipment. This factor, when multiplied by the capital cost of the 

equipment, defines a series of level annual cash flows. These cash flows 

have a discounted present value equal to the discounted present value of 

the investment and all tax shields over the useful life of the asset. 

Ideally, a capital recovery factor would be calculated for every company 

based on the company's debt-equity ratio, borrowing rate, market :1.sk 

and state and local tax rates. Because this information can be 

time-consuming to collect, an average capital recover factor for the 

chemical industry of .17 can be used.* Exhibit 5-1 demonstrates the 

calculation of annual costs using this capital recovery factor and 

hypothetical pollution control capital and operating costs. 

Plant Level Income Statement 

The three tests of a plant's ability to pay for pollution control use 

items from the plant's income statement. The basic components of the 

plant-level income statement are shown in Exhibit 5-2. The plants should 

·::,,a able to provide sooe or all of this information. Income statement items 

for a hypothe,jical chemica! 9lant are displayed in Exhibit 5-3. 

This CRF is based on a useiul equipment life of 15 years, a 5 year 
c.epreciation life a marginal corporate tax !'ate of 50. 7 percent (b­
i::orporates average iederal, 3tate and local taxes), a 1095 investment 
tax-exemption, a b00k debt-equity ratio of l. 3 and a ·seighted 
;iverage cost of capital of 1 i ?ercent. 

-33-
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Exhibit 5-1 

WORKSHEET 9 

$ ~l:\l 

1. Capital Investment Cost 2.0 

" Annualized Capital .34 -. 
Cost: Line (1) X .17 

3. Annual Operating Cost .40 

4. Total Annual Cost of Pollution .i4 
Control Line (2) + Line (3) 
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Exhibit 5-2 

I~C0'.\1E ST ATE'..\IENT CO~lPONENTS 

REVE:~czs 

• Pounds of chemical or product x price per pound 

COST OF GOODS SOLD 

• Cost of materials 

• Direct labor cost 

• Production overhead cost 

GROSS :\lARGIN 

• Revenues - Cost of Goods Sold 

CORPORATE OVERHEAD 

• Selling, general and administrative expenses 

• Interest Expense 

• R & D Expense 

• Depreciation on common property 

• 
• Reve:1ues - Cost of Goods Sold - Corporate Overhead 
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Exhibit 5-3 

PLA~T INCOME STATE:\1ENT FOR A HYPOTHETICAL 

CHE:\IICAL FIR~.1 

WORKSHEET 10 

1. Revenues 119 .6 

,") Less: Cost of Goods Sold 84.2 ~. 

3. Gross :vlargin 35.4 

4. Less: Corporate Overhead 18.3 

5. Earnings Before Taxes 17.1 
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\lany companies do not keep records of revenues for each plant. 

Instead they maintain only cost records for the plant and record revenues 

and earnings at the division or firm level. :.1ost products manufactured 

by chemical firms have easily identifiable market prices. When this is the 

case revenues can be calculated by multiplying the market price per 

pound of chemical by the number of pounds produced over the year to 

get total revenues. A permit writer can verify the prices for each 

product by checking with the Chemical ~.larketing Reporter which lists 

prices for most major chemicals. Sometimes, however, products produced 

at one plant are used as inputs to processes in anoth~r plant in the same 

firm. These products have no external market and are called intermediate 

goods. To determine the "revenues" associated with these products, a 

transfer price needs to be assigned. Usually, the plant should be able to 

provide this information. By assigning an artificially low transfer price 

to intermediate goods, a plant can bias revenue estimates downward and 

cause their financial condition to appear worse than it is. Since transfer 

prices are often developed by bargaining between plants with the firm, 

very little can be done to detect biased transfer prices. 

The cost of goods sold includes the cost of materials, direct labor, 

and production overhead (indirect labor, rent, heat, etc.). Standard 

costs are usually used in process industries like the chemicals industry to 

assign costs to each of those categories but actual costs are more 

descriptive of the true cost of goods sold during the year. 

The g:-oss margin or gross profit (as reported in Robert :.lorris 

Associates) is. the amount of revenue remaining after deducting the cost 

of goods sold. At this stage, all plant-specific expenses should have 

been covered. 

-34-

{ 

( 

0012712



( 

( 

Corporate overhead is the fraction of total corporate expenses that 

is allocated to the individual plant. There are a number of different 

bases by which firms allocate these expenses. Furtherr:1ore, these 

expenses are often difficult to determine for a particular plant. Because 

of the arbitrary nature in which corporate overhead expenses are 

allocated, it would be easy to assign artificially large portions of 

corporate costs to a plant in order to misrepresent its earnings. Finally, 

earnings before taxes are calculated by subtracing the cost of goods sold 

and the plant's share of corporate overhead from revenues. 

The tests that follow use key items from the plant income statement 

and the annual cost of pollution control to get a rough estimate of the 

impact on plant operations. 

The three tests are: 

• The Earnings Test 
greater· than zero? 

Are earnings before taxes 

• The Gross Margin Test - Are annual pollution control 
costs less than a specified fraction of gross margin? 

• The Revenue Test - Are annual pollution control costs 
less than a specified fraction of revenues? 

The examples that accompany the description of each test use data for the 

hypothetical firm in Exhibit 5-3. 

The Ear~ngs Test 

T:ie Earnings Test is st::-aightforward. After subt:-acting the annual 

ccst of ;:;ollution control, are eardngs before taxes (EBT) g!"eate!" ~han 

ze!"o'? :f so. the 9olli1tion cont::-ol device is economically achievable. 
..... 
.i. .":lS 

-35-
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test is strict but reasonable because a plant which can cover all fixed and 

variable costs in the long ~ will remain in operation. In the short ~. 

plants are concerned with covering variable costs and could operate with 

EBT less than zero. EBT of zero does not permit the plant to earn ~ts 

entire required return on investment because depreciation accounts for 

less than half of the required return.* However, this definition does not 

preclude the plant from taking advantage of growth opportunities and, 

hence, from earning future profits. An alternative definition would 

require some arbitrary definition of required profit margin that would in 

essence force the most profitable firms to install pollution control. Since 

there is no indication that successful firms are more responsible for 

discharging pollution than unsuccessful firms, this alternative would be 

neither equitable nor efficient. Neverhteless, firms probably will contest 

decisions when EBT estimates are low but positive. 

Exhibit 5-4 shows a calculation with the example data. While the 

earnings test is conceptually appropriate, it has some significant practical 

probler:1s. :\lost importantly, corporate overhead expenses are not usually 

allocated to individual plants explicitly; instead they are assigned to 

division-level profit centers. Thus, data will not usually be readily 

available to perform this test. If the plant could provide corporate 

overhead expenses, then this test could be performed. However, the 

perr.1it writer must recognize that biases in the overhead allocations will 

be difficult to detect without a very detailed plant-level questionnaire. 

Two alternative tests 

corporate overhead allocation. 

;;;aintaining a positive EBT. 

are designed to avoid this problem of 

They are both based on the goal of 

Depreciation is a noncash expense so actual cash fiow ·.viU be a··Jc•:e 
zero even when EBT equals zero. Thus. money is availabie :o:­
:-eir:vest::ien t in 1ssets. 

-36-
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Exhibit 5-4 

WORKSHEET 11 

THE EARNINGS TEST 

Earnings Before Taxes 

Total Annual Cost of Pollution 
Control 

EBT - Cost of Control 
Line (1) - Line (2) 

Decision Rule 

Line 3 

Line 3 

Line 3 

> 

= 

< 

0 

0 

0 

economically achievable 

marginal 

not economically achievable 

li.l 

.74 

16.36 
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Gross ~,largi.n Test 

Gross r:iargin (or gross profit) is equal to revenue minus the cost 

of goods sold. !t is a measure of the profit at the plant before corporate· 
• 

overhead expenses have been deducted. Thus. the use of the gross 

margin test avoids the difficult problem of determining corporate over:-iead 

expenses allocated to a plant. Since earnings before taxes is the 

standard by which one decides if a pollution device is economically 

achievable, the gross margin test must be designed to provide a similar 

measure. 

• 
The gross margin test presented here measures the annual cost of 

pollution control as a fraction of gross margin. If pollution control costs 

exceed a defined range, then the device may not be economically 

achievable. The range is defined by the ratio of EBT to gross margin 

for a specific industrial sector. If pollution control costs exceed this 

range, the EB T may be less than zero and t:-ie device would not be 

economically achievable. Exhibit 5-5 lists the ranges for seven segments 

oi the chemicals industry by four digit SIC code. 

Exhibit 5-6 lists the decision rules for this analysis. It is 

important to remember that the decision rules are not discrete since the 

gross margin test is a screening test and because plant operating 

condition may show considerable variation. For example, if a plant in SIC 

code 1861 which has a cost to gross margin ratio of . 06, ::.ndicatas it 

would close rather than install the pollution equipment, a more detail 

analysis would be needed to determine the actual ir:1pact. 

-37-
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Exhibit 5-5 

I~DCSTRY AVERAGE RATIOS OF EBT 

TO GROSS :\lARGIN AND REVE~;cE 

1980-1981 Data 

Industrv SIC 

Drugs and ;.1edicines 2831 
2833 
2834 

Fertilizers 2873 
2874 

Industrial Chemicals 2861 
2865 
2869 

Paint, Varnish & 2851 
Lacquer 

Perfumes, Cosmetics, 2844 
and other Toilet 
Preparations 

Plastic :-.Iaterials and 2821 
Syn the tic Resins 

Scaps and Other Detergents 2841 
(e:.ccept Specialty Cleaners) 

SOCRCE: Robe!"t :\lor:-is Associates 1981 

EBT / 

Gross :\largin 

.14 - .21 

.10 - .15 

.07 - .19 

.11 - .18 

.12 - .14 

.10 - .28 

.10 - .11 

( 

EBT / 

EBT /Revenue 

.05 - .07 

.02 - .04 

.02 .05 I - t 

. 03 - . 06 

.06 - .07 

.03 - . 06 

.04 
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Exhibit 5-6 

DECISION RC'LE FOR THE GROSS ~.IARGIN TEST 

Annual Cost of 
Pollution control 

Gross S1argin 

Annual Cost of 
Pollution Control 

Gross :.largin 

SIC 

:!831 
2833 
2834 

2873 
2874 

2861 
2865 
2869 

2851 

:!844 

:!821 

:!841 

< Threshold 

Threshold 

Equipment is 
economically achievable 

Inconclusive: plant 
closure analysis 
necessary 

Threshold 
(= low value of EBT / GM range) 

.H 

.10 

.07 

.11 

.12 

.10 

.10 
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Examole 

Exr.ibit 5-i demonstrates the gross margin test using \',"orksheet 12 

and the sample plant data. The hypothetical plant manufacturers 

industrial chemicals so the threshold for SIC 2861 from Exhibit 5-6 is 

used. The annual pollution control cost is only 2 percent of gross 

margin. Since this is less than the i percent threshold, the equipment 

p:-obably is economically achievable. 

Limitations 

The gross margin test is easy to perform and it avoids the need for 

dat::i on corporate overhead expenses. It still has limitations, however. 

First, it is only a proxy for the earnings test; actual EBT are not 

known. The EBT / gross margin ratio is only an industrv average and may 

r1ot accurately reflect the actual plant's situation. Second, the income 

statement format in Exhibit 5-2 is based on "standard absorption costing.'' 

'' Standard costs" are based on predetermined or budgeted annual costs 

and production levels and are used by most process industries to value 

cost of goods sold. Sixty-five percent of American companies that use 

standard costs have "absorption costing" systems (both variable and fixed 

overhead are applied to products); thirty-five percent have "variable 

costing" systems (fixed factory overhead is expensed in the period in 

which it is incurred). These two systems have very different ir.1pacts on 

:1et income when production in a period does !10t equal sales of <:hat 

period. 

If a variable costing system is used instead of absorption co5ting. 

gross =:iargin may not be calcalated at all. It is likely, however. that t:-.e 

:;:ilant ·.vould record enough information anyway to derive the components 

0: ,:ost of goods sole! so t:tat gross ma:-gin coulc: '::>e calc'..llated. 

-38-
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3. 

4. 

Exhibit 5-i 

WORKSHEET 12 

The Gross ~largin Test 

Gross ~.largin 

Total Annual Cost of 
Pollution Control 

Threshold 
(EBT / GM ratio for industry) (2861) 

Pollution control Cost as a Fraction 
of Gross '.\largin 
Line ( 2) / Line ( 1) 

Decision Rule 

35.4 

.74 

.07 

.02 

Line (4) < Line (3) Economically Achievable 

Line ( -4) ~ Line ( 3 ) Uncertain 
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I::1plicitly assumed in this test is that plants can:iot pass through 

any of the added pollution control costs to custor.iers through highe:­

;::irices. In this sense, the test is conservative because if prices could be 

raised ther. some of the impact could be reduced. Also, using the 

average industry capital recover factor, the tests assume that the risk 

and return charactertistics of the plant are like that of the industry . 

. .;.lthough, the problem of verifying corporate overhead allocation is 

avoided with the gross margin test, the potential for misrepresenting 

revenues and plant costs still exists. If revenues include intermediate 

goods that are assigned transfer prices by the company, there is little 

the permit writer can do to check the fairness of the prices. Thu·s, 

revenues could be biased downward. Costs can also be misallocated 

because of the ·,ariety of methods of inventory valuation. Standard costs 

are used most frequently and they are based on predetermined production 

levels. If possible, actual year end costs, rather than standard costs 

should be requested (although these may not be representative in unusual 

years). The revenue test, described in the next section does not require 

knowledge of costs at all and therefore avoids one r.iore piece of 

potentially biased information. 

THE ?.EVENCE TEST 

T:-ie revenl,;.e test requires only information on plant rever.ues. As 

::ie!:tioned above, even when individual plants do not record revenues, 

they can be calculated by multiplying the market or transfer price per 

?CUnd of product by the nur.iber of pounds of product p~oduced. T~e 

:-evenue test should be ·-.ised when g-ross margin i..s not a·1ailable for a 

?articular plant (because the plant's accounting system .:.oes not gather 

:os:s i~ ::1e appropriate '.Tianner), or as a check on the g!'oss i!:argin 

-39-
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Exhibit 5-8 

DECISION RULE FOR THE REVE~CE TEST 

Annual Cost of 
Pollution Control 

Revenue 

Annual Cost of 
Pollution Control 

Revenue 

SIC 

2831 
2833 
2834 

2873 
2874 

2861 
2865 
2869 

2851 

2344 

2821 

2S41 

< 

> 

Threshold 

• 

Threshold 

Equipment is 
economically 
achievable 

Inconclusive: plant 
closure analysis 
necessary 

Threshold 
(low value of EBT 7 Revenue range) 

.05 

.02 

.02 

.03 

.06 

.03 

• ()4 
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Exhibit 5-9 

WORKSHEET 13 

The Revenue Test 

Revenues 

Total Annual Cost of Pollution Control 

Threshold (EBT / Revenue for Industry) 

See Exhibit 5-8 

Pollution Control Cost as a Fraction 
of Revenues 
Line (2) / Line (1) 

Decision Rule 

119. 6 

.74 

.02 
(SIC 2861) 

.006 

Line ( 4) < Line ( 3 ) 

Line (-t) > Line ( 3) 

Economically Achievable 

Uncertain 

( 

( 

0012723



( 

SCW,IARY A~D Ll;,lITATIO~S 

Exhibit 5-10 summarizes the results of the three plant tests. ..\11 

tests indicate that the pollution control costs are economically achievable. 

The three tests described above are easy to perform and can be 

done with a relatively small amount of plant accounting data. Permit 

writers will have to ask plants to provide the information described in 

Exhibit 5-2. The amount of data the plant provides will indicate which 

test to use. Because of the limited data each plant will supply, biases 

will be very difficult to detect. Much more data would be necessary to 

detect and reallocate .improper cost and revenue items. Even then, many 

types of biased data could not be detected. As a result, the tests are 

useful as a screen but should not be relied upon in marginal cases. 

If the test results indicate that pollution controls would not be 

economically achievable, then a more detailed, "plant closure analysis" 

would be necessary. A plant closure analysis would entail working 

closely with the plant and corporate accountants to gather information on 

a variety of costs, revenues and accounting procedures. ~.lathematical 

modeling of the plant's profitability would also be necessary and would 

require information on salvage values of equipment as well as projections 

of future economic conditions. 

Since these tests are only screening analyses, their limitations are 

f;lany. The most significant limitations are sumr.1arized below. 

• Corporate overhead expenses are not usually allocated 
to individual ;>lants, and if they are, biases in the 
allocation method are not easily detected. 

• Gross :nargin at the plant le·rel may not be explicitly 
calculated ar.d the coml)onen ts of g:-oss ma:-gin may 
!"lot ::>e :-ecorded. 

-J ~-
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• The components of cost of goods sold are subject to 
biases and misallocations. 

• Transfer prices for inputs "purchased" by the plant 
from other parts of the company can be inflated to bias 
costs upward. 

• Transfer prices that are assigned 
products "sold" to other parts of the 
artificially low, causing revenues 
downward. 

to intermediate 
company may be 
to be biased 

• Average industry ratios of EBT to gross margin and 
revenue may not reflect specific plant EBT ratios. 

• The average industry capital recovery factor may not 
reflect the risk and return characteristics of the plant 
or the useful life of the equipment. 

( 

( 
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2. 

3. 

Exhibit 5-10 

CONCLt:SIONS FOR SA:rlPLE PLANT 

Test 

The Earnings Test 
EBT - Cost of Control = 16 .36 

The Gross ~.largin Test 
Cost of Control = 03 Gross :\largin · 

The Revenue Test 
Cost of Control _ _,R_e_v_e_n_u_e __ = · O 06 

Decision 
Rule 

>O 

<. .07 

<- .02 

Conclusions 

Economically 
Achievable 

Economically 
Achievable 

Economically 
Achievable 

• Control equipment is easily affordable. 
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1. 

2. 

3. 

\'lORKSHEET la 
CDRRENT RATIO WITHOUT COST OF CONTROL 

($ in OOOs) 

Three Prior Years 

1 
of ComEany Data 

2 
1976 1975 

Current Assets 216.120 186.216 

Current Liabilities 91,076 66,370 

Current Ratio 2.37 2.81 
Line (1) ~ Line (2) 

Industry* 
Upper Quartile 
Average 

2.3 
1. 7 
1.3 Lower Quartile 

Line ( 1) Current assets are subtotaled on the balance sheet. 

3 
1974 

190,572 

71,445 

2.67 

Line ( 2) Current liabilities are subtotaled on the balance sheet. 

"' Source: Robert ~forris Associates. 

0012728



WORKSHEET lb 
:\IOST RECENT CC'RRENT RATIO WITH COST OF CONTROL 

($ in OOOs) 

1. Current Assets 

2. Capital Cost of Control Device 
Adjusted for ITC 
(11,765 X 0.85) 

3. Adjusted Current Assets 
Line (1) - Line (2) 

4. Current Liabilities 

5. Current Ratio 
Line (3) ~ Line (4) 

Line ( 2) Estimate of the capital cost of the control device 
multiplied by O .85 to include the tax credit. 

Recent Year 

216,120 

10,000 

206,120 

91,076 

2.26 

( 
\ 
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1. 

2. 

3. 

4. 

5. 

WORKSHEET 2a 
QUICK RATIO CALCCLATION 

WITHOUT POLLUTION CONTROL 
($ in OOOs) 

Three Prior Years 

1 
of Com:eany Data 

2 
1976 1975 

Current Assets 216,120 186,216 

Inventory 91,409 86,642 

Quickly Convertible 
Assets 124,711 99,574 

Line (1) - Line (2) 

Current Liabilities 91,076 66,370 

Quick Ratio 1.37 1.50 
Line (3) ~ Line (4) 

Industry 
Upper Quartile 
:'.1edian 

1. 3 
1.0 
0,7 Lower Quartile 

3 
1974 

190,572 

103,924 

86,648 

71,445 

1.21 

Line (2) Inventories are located in the current asset portion of the 
balance sheet. 
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3. 

4. 

5. 

6. 

WORKSHEET :b 
QCICK RATIO 

ADJUSTED FOR POLLUTION CONTROL 
($ in OOOs) 

Current Assets 

Inventory 

Capital Cost of Control • 
Adjusted for ITC 

Adjusted Quickly Convertible 
Assets: 
Line (1) - Line (2) - Line (3) 

Current Liabilities 

Quick Ratio 
Line (4) I Line (5) 

Recent Year 
1976 

216,120 

91,409 

10,000 

114,711 

91,076 

1.26 

0012731



WORKSHEET 3a 
FIXED-CHARGE COVERAGE RATIO WITHOCT ADDITIO~AL 

POLLCTION CONTROL EXPENDIT'CRES 
(S in OOO's) 

Three Prior Years 
of ComEany Data 

1 2 3 
1976 1975 1974 

1. Net Profit Before Taxes 42,905 25,672 24,389 

,, Interest Expense 7,897 8,892 8,340 ~. 

3. Depreciation 9,493 8,614 7,443 

4. Other Fixed Payments 9,198 8,946 8,645 
(Lease payments, pen-
sion payments, etc.) 

5. Cash Earnings Before 
I Fixed Charges: 69,493 52,124 48,817 I 

I 
\ Line (1) + Line (2) + 

Line ( 3) + Line ( 4) 

6. Current Portion of 
Long-Term Debt 21,872 13,190 20,268 

7. Total Fixed Charges: 38,967 19,228 37,253 
Line ( 2) -;- Line ( 4) + 
Line (6) 

8. Fixed Charge Coverage 
Ratio: 1. 78 2.7 1. 31 
Line (5) -:- Line (7) 
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WORKSHEET 3b 
FIXED-CHARGE COVERAGE RATIO I~CLC'DING 

ADJUST'.\IENTS FOR POLLUTION CONTROL EXPENDITCRES 
($ in OOO's) 

1. 

2. 

3. 

Total Long-Term Liabilities 

Shareholder's Equity 

Total Capital: Line (1) plus Line (2) 

4. Debt Portion of Total Capital: 
Line (1) / Line (3) 

5. Capital Cost of Pollution Control 
Equipment Adiusted for ITC 

6. Portion of Expenditure Financed with Debt: 
Line (4) x Line (5) 

7. Interest Charged on New Debt 

8. Interest Expense (before tax): 
(line (6) x Line (7) 

9. Additional Principal Payments: 
Line (6) / 5 

10. Fixed Charges: Line (7) from Worksheet 3a 

11. Adjusted Fbced Charges: Line ( 10) plus 
Line (8) plus Line (9) 

12. Cash Flow: Line (5) from Worksheet 3a 

13. Annual C&M Expenditures 

14. Adjusted Cash Flow: Line ( 12) - Line (13) 

15. Adjusted Fixed Charge Coverage Ratio: 
Line (14) / Line (11) 

Recent Year 
1976 

79,855 

163,387 

243,242 

0.33 

10,000 

3,300 

0.17 

561 

060 

38,967 

40,188 

69,493 

300 

69,193 

1 -.., - .... 

( 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

WORKSHEET 4a 
BEAVER'S RATIO WITHOCT ADDITIONAL 

POLLUTION EXPENDITCRES 
($ in 000' s) 

Three Prior Years 

1 
of CornEany Data 

2 
1976 1975 

Net Income After Taxes 20,108 11,649 

Depreciation 9,493 8,614 

Cash Flow: 
Line (1) plus Line (2) 29,601 20,263 

Current Liabilities 91,076 66,370 

Long-Term Liabilities 79,855 92,446 

Total Debt: 
Line ( 4) plus Line (5) 170,931 158,816 

Beaver's Ratio: 
Line (3) / Line (6) 0 .17 0 .13 

3 
1974 

13,135 

7,443 

20,578 

71,445 

95,065 

166,510 

0.12 
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WORKSHEET 4b 
BEAVER'S RATIO INCLUDING ADJUST~IENTS 

FOR POLLUTION CONTROL COSTS 
($ in OOO's) 

1. Long-Term Liabilities: Line (5) from Worksheet 4a 

2. Shareholder's Equity 

3. Total Capital: Line (1) plus Line (2) 

4. Debt Portion of Total Capital: Line (1) / Line (3) 

5. Capital Cost of Pollution Control Adjusted for ITC 

6. Portion of Expenditure Financed with Debt: 
( Line ( 4) x Line ( 5) 

7. Interest Rate on New Debt 

8. Interest Expense (before tax): Line (6) x Line (7) 

9 . ~.larginal Income Tax Rate 

9A. 1 - Tax Rate 

10. After-Tax Interest Expense: Line (9A) x Line (8) 

11. Annual O&M Expenditures 

12. After-Tax O&M EA'"Penditures: Line (11) x Line (9A) 

13. Additional Tax Depreciation: Line (5) / 5 

H. Tax Shield from Depreciation (line ( 13) x Line ( 9) 

, -.::>. Cash FlolV: Line (3) from Worksheet 4a 

16. Adjusted Cash Flow: 
Line (15) - Line (10) - Line (12) • Line (14) 

17. Total Debt: Line (6) from Worksheet 4a 

18. Adjusted Total Debt: Line ( 17) • Line (6) 

19 . .-\d3usted Beaver's Ratio: Line (16) i Line (18) 

Recent Year 
1976 

79,855 

163,387 

243,242 

0.33 

10,000 

3,300 

0.17 

561 

0.46 

0.54 

303 

300 

162 

2,000 

920 

29,601 

30,056 

170,931 

174,:::31 

0.17 ( 
\ 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

WORKSHEET 5 
DEBT-EQCITY RATIO WITHOUT ADDITIONAL 

POLLUTION EXPENDITURES 
($ in OOO's) 

Three Prior Years of Com:eany Data 
1 2 3 

1976 1975 1974 

Long-Term Liabilities 79.855 92,446 94,065 

Common Stock at Par 3"°•, 670 37,670 37,670 

Additional Paid-In 
Capital 607 533 406 

P!'eferred Stock 5,047 5,201 5.445 

Retained Earnings 120,063 104 .211 96,038 

Stockholders' Equity: 163.387 147,615 139.559 
Line ( 2) + Line ( 3) + 
Line ( 4) + Line ( 5) 

Debt-Equity Ratio: 0.49 0.63 0.68 

Industry 
. Vpper Quartile 

:\1edian 
0.6 
1.1 
2.4 Lower Quartile 
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WORKSHEET 6 
~PV COST OF POLLUTION CONTROL 

1. Capital Cost of Equipment 
Adjusted for ITC ( C) 

2. Annual Operating and :.1aintenance Cost (OM) 

3. Estimated Life of Equipment (L) 
(Years) 

4. Expected Rate of Growth in Operating 
Cost (g) 

5. Company Beta (,4) 

6. Risk Free Rate (rf) 

$ 103 

10000 

300 

8 

0 .10 

1.10 

0 .12 

i. Discount Rate (r): line 6 + 0.08 x line 5 0.21 

8. Credits for Product Recovery ( CR) 100 

9. Present Value Cost of Control: 

L-l OM x (l+g)t L-1 CR 

C + L - I = 11,310 

t=O (l+r)t t=O ( l+r) t 

7 
300 X (1.10) t 7 

100 l 
10,000 + I -[ 

t=O (1.21} t=O (1.21)~ 

10.000 ... 1,761 - -i5l = 11,310 

( 
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3. 

4. 

( 5. 

6. 

7. 

8. 

9. 

WORKSHEET 7 

ADJCSTED STOCK PRICE 

Stock Price: High 
Low 

::-iumber of Shares Outstanding 

'.\larket Value: High 
Line ( 1 ) x Line (2) Low 

PV Cost of Control 
Line (7) Worksheet 3.1 

~.larginal Tax Rate 

PV Cost of Control After Tax 
Line (4) x (1 - Line (5)) 

Adjusted Market Value: High 
Line (3) - Line (6) Low 

Adjusted Stock Price: High 
Line (7) ~ Line (2) Low 

PV Cost of Control High 
After Tax as a Low 
Fraction ·of Value 
Line (6) ~ Line (3) 

$10 3 

14.8 
7 .8 

7,890 

116,772 
61,542 

11,310 

0.46 

6,107 

110,665 
55,435 

14.0 
1 .0 

0.05 
o. to 
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WORKSHEET 8 

'.\IARKET-TO-BOOK RATIO 

1. ~,larket Value per Share: 

2. Book Value per Share 

3 • '.\1 / B ratio: (1) / ( 2) 

4. Adjusted )olarket Value 
per Share: 
Line (8) Worksheet 7 

5 . Adjusted ~.1 i B Ratio: 
Line (4) / Line (2) 

High 
Low 

High 
Low 

High 
Low 

High 
Low 

1976 

14.8 
7 .8 

20.0 

0.74 
0.39 

14.0 
7.0 

0.70 
0.35 

1975 

8.8 
5.1 

18.5 

.048 
0.28 

1974 

8.4 
4.9 

17 .6 

0.48 
0.28 

( 
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Ratio/ >.leasure 

Current Ratio 

Quick Ratio 

Fixed-Charge 

Beaver's Ratio 

- - - - - - -
Debt-Equity 

Bond Ratings 

- - - -
~.lark et Value 

\Iarket-Book 

SC:\I:\1ARY OF SA;1IPLE FIR~.1 RES'CLTS 

Coverage 

- - - - - - -

- - - - - -

1976 Value 
Before 

2.37 

1.37 

1. 78 

.17 

- - -
.49 

* 

- -
High 14 .8 
Low 7.8 

High .74 
Low .39 

Adjusted 

2.26 

1.26 

1.72 

.17 

- - - - - -

* 

- - - - -
14.0 
7.0 

.70 

.35 

- - -

- - -

Conclusion 

Very Good 

Very Good 

Inconclusive 

Inconclusive 

- - - - - -
Not Highly 

Levered 

Good 

- - - - - -

Good 

.. Bonds !"lot rated but :11oody' s states that firm has a line of credit at 
eight banks to borrow at the prime rate of interest. 
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WORKSHEET 9 

$ :\ll\1 

1. Capital Investment Cost 2.0 
• 

2. Annualized Capital Cost: . 34 
Line ( 1) x .17 

3. Annual Operating Cost .40 

4. Total Annual Cost of Pollution Control: . i 4 
Line (2) + Line (3) 

( 
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PLANT INCOME ST ATE~lENT FOR A HYPOTHETICAL 
CHE~1ICAL FIRM 

WORKSHEET 10 

$ ~.IM 

1. Revenues 119 .6 

2. Less: Cost of Goods Sold 84.2 

3. Gross Margin 35.4 

4. Less: Corporate Overhead 18.3 

5. Earnings Before Taxes 17 .1 
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1. 

I') ... 

3. 

WORKSHEET 11 

Earnings Before Taxes 

Total Annual Cost of Pollution 
Control 

EBT - Cost of Control 
Line (1) - Line (2) 

Line 3 
Line 3 
Line 3 

Decision Rule 

> 
= 
< 

0 
0 
0 

economically achievable 
marginal 
not economically achievable 

( 

17.1 

. 74 

16.36 

( 

0012743



( 

1. 

2. 

" .) . 

4. 

WORKSHEET 12 

The Gross :.largin Test 

Gross :.largin 

Total Annual Cost of 
Pollution Control 

Threshold 
(EBT/Gr.1 ratio for industry) (2861) 

Pollution control Cost as a Fraction 
of Gross :\largin 
Line (2) / Line (1) 

35.4 

• 74 

.07 

.02 
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WORKSHEET 13 

The Revenue Test 

1. Revenues 

2. Total Annual Cost of Pollution Control 

3. Threshold (EBT /Revenue for Industry) 

4. Pollution Control Cost as a Fraction 
of Revenues 
Line ( 2) / Line ( 1) 

Decision Rule 

119.6 

.74 

.02 
(SIC 2861) 

.006 

Line ( 4) ~ Line C 3) 

Line ( 4) ;? Line ( 3) 

Economically Achievable 

Cncertain 

( 
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1. 

<") -. 

( 3. 

CONCLCSIONS FOR SA~IPLE PLANT 

Test 

The Earnings Test 
EBT - Cost of Control = 16. 36 

The Gross :\1argin Test 
Cost of Control = 02 Gross Margin · 

The Revenue Test 
Cost of Control = . 006 Revenue 

• 

Decision 
Rule 

>O 

<.07 

<.02 

Conclusions 

Economically 
Achievable 

Economically 
Achievable 

Economically 
Achievable 

• Control equipment is easily affordable. 
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F-=!l~.NCE THEORY OF S':'OC:< VALUATION A?P~DIX 3 

:1odern :inarice t:ieory characterizes stock prices as 
the discounted ?resent value of expected future cash flows 
to investors from owning the security. Those cash :lows 
are dividends, which accrue as residual income to equity 
holders, and as such, have some uncertaintv or risk 
associated with -:hei= dist=ibution. This - risk is 
;.ccommodated by adjusting the discount :=ate to dete:=-:nine 
t~e present value of the expected dividends. However, not 
all =isks ;.=e of eq~al concern (hence, value-impacting) to 
i:ivestors: To the extent that a cash flow varies with the 
cash flows on the other securities in which one can 
invest, the risk (variation) is nondiversi:iable -- it is 
unavoidable and cannot be offset by creating a portfolio 
or investment secu=ities. This risk component is called 
"systematic risk" and is critical to investors. The 
remaining •;ariation in. cash flows, call "nonsystematic" 
=isk, is S?ecific to activities of each individual :i=m, 
a~d can be eliminated through dive:::-sification by 
invest-~ent in a portfolio of securities. 

Finance "::ieory a=gues t:iat the diversifiable, 
nonsvstematic risk is o: no consequence ":o ir.vestors and 
does· not a-ffect stock o:::-ice; the r:ondi versi!iable, 
systematic risk is the determining facto:= in setting the 
·.;ali.:.e of eX":>ected divic.ends. The Ca~ital Asset Prici:ig 
.Yiodel (CAP!1) • 3Uir.Ina=izes t:iis relationshi? i:i t:ie :ollcwi:'!g 
equa-:ion: 

= s 
= ... - .: 
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( 

T~e ecuation states that the recui=ed ret~rn = on a 
sec'.lri tV is equal to the :-isk-f=ee · =ate r ~ ?lUS l :'!U~­

tiple {J
5 

o_=. <:he expeC'ted premium of retu=:i! en a :na=kei:. 
oo=t=.ol:o = ever the risk-f=ee rate. 7~e =isk-free =ate 
is generall~ taken as the yield on gover:iment bonds. ~~e 
mul ti?le {3_ , called the beta of security, reflects how 
volatile t~e stock's returns are comoared to the =etu=::s 
on a oortfolio of all stocks (a "ma:-ket" oort!olio). A 
beta of 2.0 means that if the return on the market port­
folio gees up (or down) 200 basis points, the security 
will be expected to move 400 basis points (or 2. O x 200) 
in the same di=ection. It is a measure cf the nondiver­
sifiable =isk associated with a security, since it reflects 
only the "covariance" of the security's returns with the 
rest of the market. Beta values for each stock a=e 
asually estimated statistically by regressing the history 
returns on a stock against ~~e cor=esponding returns en a 
la:ge port.folio like the S & · P 500 firms. Most stocks 
have a beta between .6 ang 1.4. The premium on the market 
over the risk-free rate (= - r~) has averaged about 8 
9ercent over the past 50 myea=~· This =eflects the fact 
that investment in a portfolio of stocks is riskier than 
buying government bonds, so investors require about 8 
percent (800 basis points) as a risk ?=emium for making 
that i:r"·est.-nent. The empirical evidence for this mod.el 
(CAPM) is quite good, although there are detractors of t~e 
theory. At this time, none of the detractors has a theory 
with better explanatory power. 

The CAPM for.nula is a way of calculating the rate 
which should be used to discount expected dividends. The 
:uture dividends will arise from two sources: 1) retur~s 
on assets currently in place, i.e., income from on-going 
cu=rent operations, and returns on activities expected to 
be undertaken in the future but not currently in process. 
These latter returns represent expected growth 
opportunities, which may come f=om expansion of c'.l=rent 
.:..ines of business or ent:y into new areas. The grcwth 
ocoo=tunities will be more •J'aluable if their ex,;:,ected 
?rofitability is very high and if the expansion into-those 
highly profitable areas is expected to be large. Thus, a 
stock price (P) is equal to the present ,,alue cf retur~s 
on in-olace assets (?), plus t~e oresent value of arcwth 

- 0 - -
=P?Crtunities (?VGO): 

= ?~!GO 
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-~ a stock's •.ra:·..1e c.:.::fe=s s:..g:i.:.f:.ca:i.t.ly :=on :.::e 
jook ~alue ?e= s::are of corr~on equi":.y, ·- :..s beca~se :.~e 
: :.=::1 :. s ei the= ea=::i:i.g mo=e ":.han •.,;as e:,c;,ec":ed c~ t.::e 
:..:-.?es-:::..ent. .; .., c·.i==ent assets at. :.::e t.i.::..e ':.he ==:.;:.~al 
eq~ity was =aised, or the fi=::t has ~a:i.y highly pro::itable 
g=::::w":h oppo=tu:i.i ties it is expec-:ed to pursue, or both. 
':'he ratio of a stock's market value to its book val.ue 
(narket-to-book ratio) gives some idea of how nuch 
superi.or perfor!Ilance and/er future growth is expected. 
Few fi=rns have ra":ios signi:::.cantly different than 1. O, 
although some occasionally reach ext.=emes of .3 on :.he low 
side, or 3.0 on the high side. 
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WORKSHEETS FOR CALCULATIONS APPENDIX C 

( 
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WORKSHEET la 
CCRRENT RATIO WITHOUT COST OF CONTROL 

($ in 000s) 

1. Current Assets 

2. Current Liabilities 

3. Current Ratio 
Line (1) ~ Line (2) 

Industry* 
Upper Quartile 
Average 
Lower Quartile 

1 

Three Prior Years 
of Company Data 

2 

Line ( 1) 

Line (2) 

Current assets are subtotaled on the balance sheet. 

Current liabilities are subtotaled on the balance sheet. 

* Source: Robert ~\lorris Associates. 

3 
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WORKSHEET lb 
'.\10ST RECENT Ct:RRENT RATIO WITH COST OF CONTROL 

( $ in OOOs) 

1. Current Assets 

2. Capital Cost of Control Device 
Adjusted for ITC 

3. Adjusted Current Assets 
Line (1) - Line (2) 

4. Current Liabilities 

5. Current Ratio 
Line ( 3) ~ Line ( 4) 

Line (2) Estimate of the capital cost of the control device 
multiplied by O. 85 to include the tax credit. 

Recent Year 

1 

( 
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WORKSHEET 2a 
QUICK RATIO CALCULATION 

WITHOUT POLLUTION CONTROL 
($ in 000s) 

1. Current Assets 

2. Inventory 

3. Quickly Convertible 
Assets 

Line (1) - Line (2) 

4. Current Liabilities 

5. Quick Ratio 
Line (3) ~ Line (4) 

Upper Quartile 
Industry '.\1edian 

Lower Quartile 

1 

Three Prior Years 
of Company Data 

2 3 

Line (2) Inventories are located in the current asset portion of the 
balance sheet. 
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WORKSHEET 2b 
QUICK RATIO 

ADJUSTED FOR POLLUTION CONTROL 
($ in 000s) 

1. Current Assets 

2. Inventory 

3. Capital Cost of Control 
Adjusted for ITC 

4. Adjusted Quickly Convertible 
Assets: 
Line Cl) - Line (2) - Line (3) 

5. Current Liabilities 

6. Quick Ratio 
Line (4) I Line (5) 

Recent Year 

( 
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WORKSHEET 3a 
FIXED-CHARGE COVERAGE RATIO WITHOCT ADDITIONAL 

POLLUTION CONTROL EXPENDITURES 

1. ~et Profit Before Taxes 

2. Interest Expense 

3 . Depreciation 

4. Other Fixed Payments 
(Lease payments, pen­
sion payments, etc.) 

5. Cash Earnings Before 
Fixed Charges: 
Line (1) + Line (2) + 
Line (3) + Line (4) 

6. Current Portion of 
Long-Term Debt 

i. Total Fixed Charges: 
Line c::n + Line ( 4) + 
Line ( 6) 

8. Fixed Charge Coverage 
Ratio: 
Line (5) ~ Line (7) 

($ in OOO's) 

1 

Three Prior Years 
of Company Data 

2 3 
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WORKSHEET 3b 
FIXED-CHARGE COVERAGE RATIO INCLUDING 

ADJtJST~.lENTS FOR POLLUTION CONTROL EXPENDITCRES 
($ in OOO's) 

1. Total Long-Term Liabilities 

2. Shareholder's Equity 

3. Total Capital: Line (1) plus Line (2) 

4. Debt Portion of Total Capital: 
Line (1) / Line (3) 

5. Capital Cost of Pollution Control 
Equipment Adjusted for ITC 

6. Portion of Expenditure Financed with Debt: 
Line (4) x Line (5) 

7. Interest Charged on New Debt 

8. Interest Expense (before tax): 
(line (6) x Line (7) 

9. Additional Principal Payments: 
Line (6) / 5 

10. Fixed Charges: Line (7) from Worksheet 3a 

11. Adjusted Fixed Charges: Line ( 10) plus 
Line (8) plus Line (9) 

12. Cash Flow: Line (5) from Worksheet 3a 

13. Annual 0&:'.-1 Expenditures 

14. Adjusted Cash Flow: Line (1:::) - Line (13) 

15. Adjusted Fixed Charge Coverage Ratio: 
Line (14) / Line (11) 

Recent Year 

/ 
\ 
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t' 

I 

WORKSHEET 4a 
BEAVER'S RATIO WITHOUT ADDITIO~AL 

POLLUTION EXPENDITURES 

1. Net Income After Taxes 

2. Depreciation 

3. Cash Flow: 
Line (1) plus Line (2) 

4. Current Liabilities 

5. Long-Term Liabilities 

6. Total Debt: 
Line (4) plus Line (5) 

i. Beaver's Ratio: 
Line ( 3) / Line ( 6) 

($ in OOO's) 

1 

Three Prior Years 
of Comoany Data 

2 3 
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WORKSHEET 4b 
BEAVER'S RATIO INCLUDING ADJUST'.\1ENTS 

FOR POLLUTION CONTROL COSTS 
($ in OOO's) 

1. Long-Term Liabilities: Line (5) from Worksheet 4a 

2. Shareholder's Equity 

3. Total Capital: Line (1) plus Line (2) 

4. Debt Portion of Total Capital: Line (1) / Line (3) 

5. Capital Cost of Pollution Conti:ol Adjusted for ITC 

6. Portion of Expenditure Financed with Debt: 
( Line ( 4) x Line ( 5) 

7. Interest Rate on New Debt 

8. Interest Expense (before tax): Line (6) x Line (7) 

9. '.\larginal Income Tax Rate 

9A. 1 - Tax Rate 

10. After-Tax Interest Expense: Line (9A) x Line (8) 

11. Annual O&M Expenditures 

12. After-Tax O&M Expenditures: Line (11) x Line (9A) 

13. Additional Tax Depreciation: Line (5) / 5 

, .1 ..... Tax Shield from Depreciation (line (13) X Line (9) 

15. Cash Flow: Line (3) from Worksheet 4a 

16. Adjusted Cash Flow: 
Line (15) - Line (10) - Line (12) • Line (14) 

li. Total Debt: Line ( 6) from Worksheet 4a 

18. Adjusted Total Debt: Line (17) ... Line (6) 

19. Adjusted Beaver's Ratio: Line (16) / Line (18) 

( 

Recent Year 
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1. 

2. 

3. 

4. 

5. 

6. 

.. 
j. 

WORKSHEET 5 
DEBT-EQUITY RATIO WITHOUT ADDITIONAL 

POLLCTION EXPENDITURES 
($ in OOO's) 

Three Prior Years of Company Data 

1 2 3 

Long-Term Liabilities 

Common Stock at Par 

Additional Paid-In 
Capital 

Preferred Stock 

Retained Earnings 

Stockholders' Equity: 
Line (2) + Line (3) + 
Line (4) + Line (5) 

Debt-Equity Ratio: 

Upper Quartile 
Industry • Median 

Lower Quartile 
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WORKSHEET 6 
~PV COST OF POLLUTION CONTROL 

1. Capital Cost of Equipment 
Adjusted for ITC (C) 

2. Annual Operating and ~laintenance Cost ( OM) 

3. Estimated Life of Equipment (L) 
(Years) 

4. Expected Rate of Growth in Operating 
Cost ( g) 

5. Company Beta ( ~ ) 

6. Risk Free Rate ( r f) 

7. Discount Rate ( r): line 6 + 0. 08 x line 5 

8. Credits for Product Recovery ( CR) 

9. Present Value Cost of Control: 

L-1 OMX (l+g)t L-1 

t=O t=O 

s lQl 

= 
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1. Stock Price: 

WORKSHEET 7 

ADJCSTED STOCK PRICE 

High 
Low 

2. ~umber of Shares Outstanding 

3. :\larket Value: 
Line (1) x Line (2) 

4. PV Cost of Control 
Line ( 7) Worksheet 3 .1 

5 . :.larginal Tax Rate 

High 
Low 

6. PV Cost of Control After Tax 
Line (4) x (1 - Line (5)) 

i. Adjusted ~.larket Value: High 
Line ( 3) - Line ( 6) Low 

8. Adjusted Stock Price: High 
Line (7) ~ Line (2) Low 

9. PV Cost of Control High 
After Tax as a Low 
Fraction 6f Value 
Line (6) ~ Line (3) 

S10 3 
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\'.'ORKSHEET 8 

:.lARKET-TO-BOOK RATIO 

Three Years Data 

1. :.tarket Value per Share: 

2. Book Value per Share 

3. '.\1/B ratio: (1) / (2) 

4 • Adjusted ~arket Value 
per Share: 
Line ( 8) Worksheet 7 

5 . Adjusted ~1 / B Ratio: 
Line (4) / Line (2) 

High 
Low 

High 
Low 

High 
Low 

High 
Low 

1 2 3 
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BUSINESS: Inmont Corporation (formerty Inter- matenalSI. 13~: snoes !br11tnable ptunc:al. 1'~: 
chemical eo.,,J is a leaoinQ producer of pnnting aQuatooos. 1'!1t: othef. 1%. Foreign. 24% of sales. 
ink&. Sales t,y major marilet tramQOl'Ulnon eauio- Laoot cosa JS% of ul": A& O. 1.8%. 7 4 o~ 
ment (painu. laCQUef'I. upholstery faeries.). J4'!1t: Rate: 4.4%. Has 8.318 empts.: 1 0.057 s!vnldrs. 
pacug,n; (inu, surface c:oaun; systamsl. 25"": Directors own 5% of c::om.: Northwest Ind.. 9.5%. 
pnnt,nQ (!nu. c:oattn9SI. 25%: building and mfg. P,-;; W.R. Barrett. Inc.: Ohio. Aooraa: 11 33 
(fin1thN. acst'laNff. wall cownngs. ,nsulatmg Ave. at Amencu. N.Y. N.Y. 10038. 

9.0 11: ~.l 
..!,.U_ ..ll.1. ..AL 

......... .£6.l 617 1,., 
1976 eana.inc• prospects are cood. With the 75%-owned Porvair subsidiary (makes porous 
excepti'oa o{ salH to the automotive plastics for shoes) was in the red because of 
refinishinr market. which remained suonr (ll the ~ions in the United Kinrdom and 

§ 
•TU l'1ll ~• Ell "7l·"'' durinc ail of last year, lnmont's businesaes elsewhere. and (2) the 1ou ai part of its 
• •> lO Trs 5 Trs • '71-U reflected the recesaion in l9i5. But sales. par- market to leather. a competin( raw material 

=-c.~.:. 5.s, S.!'1, ~.5'1 ticularly to the automotive original equip- used in shoes, which declined in price. Other ~:.,..J: -~:: ~g: ment m~~!t (OEM). be(an dto piclt up in the faet0rs eausinc the tax rate to rise were losses 
" v- , ~ o.s, £OS second uau al the year. An we expect the in some foreign d~elopmental ooerations 
,-_....:..:.,.,. __ ..,... __ ~..,,..-----1 improvement to persist u the economy ;,lod.s and s stre~gthened U.S. dollar. We ex~ 
~ ~a•LT SAUS (S 11111.) , .. .,.. aloac ,·ta slo--but-s••ady path to r-very ;,. h f · d ii · 19-6 b , .. 11 ;,,,,. JO s-. 30 Dec. ll 'fw - ""' ...... ... t e ef ecuve tax rate tO ec ne in , ut to 
~ · • the bicenunnial year. The automotive OE.'\i be high relative to the past. 
• ,,, 11.5 81.5 91.5 357.1 figurestobeanimportantsourc:.ofstren(th: 
;. 1t t !06.5 !04.3 10U !~;-: -we estimate that domestic unit ear sales will 
" ~ i mi nu nn us·· inc::-use 16% in 1976 and that those of In­
~_::.· ,~ 111 -r:21 I 515 mont's most important c:u.<1tomer. General 
1 tu11111~ ftl SKA&£ ••• F111 Motors. will be up by a somewhat hicher 
• _ .. ll ~ JO ~ JO Dic.. ll I ,.. percentage . ... Management is considerinc 
: :1 n .Z2 22 1.02 the possibility of applyinc the new account-
• ll ,, .31 . .:3 u, ;~ rules for foreign currency translations to 
) :' ;7 ,5 .15 1.1, l9i5 results. Such a chang~. if made, would 
• ,1

1 
·,1 ,s .JS t.Ja reduc:e share earni!lgs modestly .... 

, ~ • , !Q J:J 1 ! Inmont'• Perlormance rank has moved up 
• .., l11Elt.T ;1v11m,~s f"D ·~ FIIII I to a 2 (Above Averace>. Price recovery 
1 - lli11e -0 ~ -0 ,C. Jl ll'fllf potential t0 :978-ao is excellent. 
1 . . .05 J5 . :o 
• !_ ~75 075 J75 :1! 
i ··> 075 .:o .10 .35 

i; 10 .10 .11 41 

The e!rective tax rate was unusually h.ig.!i 
lut year because of ove:-sea, :osses wrucll 
C3rried iittle or no cur.eni. :.ax be:tefit. '!:le 

. -
F~nanees bave improved. Inmont reduced 
its inventories by some $20 million last year, 
repaid short-term borrowings and built up its 
cash assets signific~t1y. At yearend ;.975. 
both i.he level of ca.sn and equivalents and 
~he :-atio of cuh asaet.s-to-<urrent liaoilities 
were ;,robably et their hithest leV1!ls in 
:ne:nory. Because of its Streng cash ;x:is1t100. 
:r.mont will probabl:,,, :iot have to take on any 
additional long-i.erm debt curb; :!le c:oune 
of ~he year even ~ough capit.1 spencii:t( in 
1976 will ;:,robaoiy be well soove ~hat :n 1975. 
The !ower level of :>or.o~·in(S ·N:.il be:1efit 
esrnings bv reducing· interest ~xoe:1se. 

· .\{. C.S. ,d.n.1.1.1. 
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. 1 1 ':"?o :-..;:nutauvc ;:::irc!~rred . 
:. S:vmmori 

s: .,0 s~;.1.·,rt 
,..;~ 

i,,.. .JV S...jO <r, . ~··. 
-:oc,ore extr.i.or<:. :recu • .itcr $1.oJ. 

rllSTORY 
:nc:or;>or:i.,ed ·~ o .. ,o. ::-!ay ;a. :?;:; :i.a 7:,e 

:n:crr.~uor.~1 ?:';!'\un; :!'\..:. C..J~ .. :.c.:a,.ur1n¥ 
~os•..anu~~';',?-~! :r.c;~•1~c:s .• ;Ltt.':_.l~~ta oi.~ : .. : 
•• ~c Au1t l: , . .... ~:~ .. , ..... 0~.\.IJ., :J ; .c ·:''"'.!.:. -
,V,bor,r Co. oi :Sew \o:k .• nc: .. :S.\.) . ., •. ,.: 
Queen .:::ty P~nun.,; rnit c~. (Otuo). ,.;) P:i,ur, 
Ruxton. i:nc:. c:-;.Y.): e~c:!\ oi :.hes.: ~'-'mP:lo.'\1C:S 
:Tla<.le ::inn,'-~• inlu and .... u,t l.: \\':bu,;; ,.,$<> 
m~d• v~rn1.ancs ~=·uJ .ndu».tn.U iin1sr.1:s~ n~m--= 
c:han,ired :o Intc:c:nffl'Uc::IJ Corl) ...... r,r. JO. : 11.P: 
::,resent t'.~m• adopted ,\pr. :5. :9o9. 

!:uern~ c.e-vc!o:,mcnta ~nd ~Ct;\.i:.1t.io~.1 
a.dc.lcd to on.r.na.l ;::,roouc:-< :ines ;::,,~mcnt c,a­
~e!',,ons. -:ex:.:ii• c:otor-s. ~pec..J.:.y ~c.:-.n.,va. 
'><!alan~. c: .. r=n pa::,~. vinyl ~o .. :co '.aonc:s. 
~no s;::,c:a&,ty ori.&tUc: .::.crruc::i.ia. ?urc:na.s,:u 
:T1ajont>" :nurata :.n ;::,r>n,:;;~ '-"'"' m:i.nuiac:tur­
en i.n F:-a.Ac:e :1961), "'-•Y '.,96.l) :a.i,o t,;.;.;.. 
( 19~ ), For ac:c:ui.11uoN1. meri;en . ..:tc:. "nt :;..,. 
ed below. $ff :,1oocy's :969 :i.nd ,91.; :nouatn· 
a.I ::-1an u:Ll.a. 

In 1966 .1.c:Quired 'iU:1J1hed-)..t»on Co. (auto 
:a.nd furn::ur• :,&I.At.a) ior .:.olJO.Oo9 i:,raen: 
Common Sha.res. 

In , 96'} .old Copy in$ ~uc:ta !:)ivision 
c:aroon ;:iac,era and other c:oa.ted i:,&i:,C!'S) :.) 

C:oi:,,:,y C.:,~n,:;;or. ior c::ah. notes il.t\d ;::,re­
f e.-Tcd sh&rn: so,d Or~1c: Chemi~ !:)ivia1on 
c '>i:>eci&ltY c:::em1c:aa i to Anync:o. lac. !or c:i.aa 
a.J'ld notes: aad SOid ShOC ac:.haive buai"ffL 

In :970 C"!'C&ted z.nraorditl.Ary Rcac:-v• for 
tosses on sale or diaconunua.nc:e of ou.ir..u ... 
-:1os1nc :a.c.ll;iea. etc:. Dunn$ 19;0 il.nd , 971 
sold or i.ic:iuid.:.ted inter•r.a in c:&11dy ma.nu:ac:­
,u~. a~ey- iood ntt.a.ilins. ai,parel ;:i&t· 
tern CTII.~. c:oior aeoa.r:u.:.ona. m~cuc: tllpe 
and ;:,olyawr film :na.nw&Ct\U'inc bua.nc:ssa 
'-C:Quired in 1961 and 1969. 

In adClioon. si.nc:e 1970, h.&a ""thdrawn irom 
:Tl&nufac~ure ol molded f".J~iNrtt ;::,a:-u. eon• 
st.rUc:-.ion a~caiva. automoove ;::,luuc: i:,:-ofile 
extrua,ona. c:oil c:oat:r-_. ii:ua,.a. sr,eci~tY 
::,01y.,..ter :n,na. :.i&P<Orse dy• ior 1a:u!u, .nd 
""UWI &nd .. reth:Ln• c:::,:ued iaonca iur :oot· 
"'car. wa.il :oVffU\.I' il.nd ui:,nobotery . .i.! i.n ~" 
;.;.S- U -•II U bndl:P ~Q iA tJl.e (;.K. &nd. 
house i:,auua i.n ~n&O:lo. 

:n 1969 ;>urC:.'\&Sed ior c:i.sh ol9":"0 of ?orva,r 
::_;m,ted ,n !..: •• ,. ( pc:om•r.c: ma.tr.'l:ua for shoe 
.1;::,i:,cn ar:d Ot.'\er ,an);~ OWT\'--d b:, lQ;S. 

:n 19;0 ;::,urc:."l»ea ;1,7,. .:.i noclo. of -:"nou· 
!and S;:,r.n;;s ":"reut r&rma. t:;c:_ c:u:uv:1:u: 
ano ;::,roca.or of Ida.no trout. 1or c::i.all. , 100'7., 
,n 1975). 

:n : 97: .. c:Qu,red !or c::uh crnurc »tock oi 
;,::: Col"POn.:.on. :'on Huron. ::,.uc:n. (one­
;,,ece. ,nap-in .. utor.\octie rooi uu.cnon>: (:iq• 
,..dated .nto .::o. ,n ;9761. 

:n ;975. Comi:,a.ny ,nr.rG.SCd :.nterest ,n ICI· 
F'!C:S. S.i:,.A.. :w:, :i:inn=- ,n.i..a a.nd c:on­
ua.,,.,er c:oaunp) from 1~0 :o :~. 

-,iao ,n 1975 ;:,urc.'la.aact 100"7,, of I3onav&!­
·..ver1<e C.moH. C&rTn&D.y Cautomouve J.:\d ;r.­
r:1..utri&l !i.nl.:llnca). 

?•oooseo Aca..,..tlOft: !ti ).1.&r. 19 ;; . C.:o. a.n­
"~unc:e<:1 :.fl&t ;:>1a.tia tO pay SJ.000.000 :or a oel• 
v1<1e:c. S.J. ;:>a.u"lt ;::,la.nt and us:, :o i:.000.000 
:nor .. :o ~eiurbun t.:>• iaci!it:, ~d add a war.:· 
nousc. ?la.nt wnu:h Co. woula UH to maitc &U· 
<omouve cc1i.ruanin:, :,roduc:-.a. .a owned :,y 
Ce1ann• ?olymer Spec:~ .. - Co- a Ccianae 
Co~.1.1NC.. 
SUBSIOI.Allil!S 

Ow'\s ..:nure cao,w s:oc ... o{ :oilow,nc C:Offl• 
::,~n1ft , e,cc..::,t wr.ct"e :"'lOtcd 1: 
:....:.n" :.,~no V}"Ster :':irm,o. i:nc:. :~.Y; 
-:-:iousanc .:ipnr."" ":"rout !'":-..r:ns, =nc:. t Oel.; 
~nmont vv .. ~.::ul Co::,. ; ::>ci..l 

:nm.,n ~ ·.;. :;.. ; :.:d. , ~•L J 
~..,l""Va.,r ,;..:<.!. ~:,.;.r: .. 
• nT.ont _:a. .•. ...,. .K.; • 

,· ~:.:,r.,um ?r:.aun.:: .:.!'\-:. ~o. :.,~. , ...... h..,, 

J:":~) 
~mont c .. ~ac" :.:i:. ,C.:.n. 
,mont .5 .. \. :·r:\.-:c..e1 

?,o!'.:~·~; • ·.\~c~i1..r.; C r;-u i..f "·A.". Vc:!"!'\,.."'ly J .c.,- c:s ;:,.;::, ....... '.i.. .. y· 
~-\It ::.~1i;\ ~.;, ... \. .. !t:.:y} 

:."tr.'lOnt !n..i:.~ ."',.!:\c:~, ~··y., :..:~ •• !;i •• 4..., 
;~.mont <;.;e ~·.I..::u~o. ~.A;.. .c c:::1 . . :.:ex1C:OJ 
~:-.:non: c.!c • -.:ncz· .. u:.~. ·-··"-· . -::-.. c-.1.. J 

.:i.mnnt .:-.cu.tn:&.& Q\.::.m,c::i..:a. -:u.~. 3r~z.~: 
- ·or.c,, ' .. - .• 
• '!ic .·\u,t J.: ,\. .t.1urr l..,:.j •• .... r .~.:.st. !'»~ •••• :,::unt..--», 
:l,n"'nc:n· .. :~.,no :.~c .. • .. o:...n. 

J . .5. .... .... : .. l .••• 

81.iSINESS ANO P-ICOUCTS 
,:om:,:\!'\y m.r."..l:~ct·Jr~:. C:."';.~!":'\~c~: ~;,-..--c1~1t>· 

pro<J\.o.c:~, ior .:i.cu~trv. : •• a .lo .~~'-hn.: ;.J:-nu'-c:cr 
.Ji ;,r,nun.a.: o~..il...a .:-:c .:. ::"l..lJt,,)r ;J!'C".\l•c.:.::- c.i •'-:.v• 
:ne,:)o:c: ;».a..!"l'-"" ~::.u •Jt:.~r ,ur::..c:e c:0.1:..;...· • .:s :or ~ 
v:1.r.i.:~y ~i :ec::~n,c::.. .... · >•J;)n1:.~..:.:.:c.:~ -.sc--s. Z:ta 
~~ra.-::J. ~re cive?"'!t-.: r.:.J.t ~:.s ;,:-CJauc~ .,re O~c! 
nn ~t:!"'lcr~ay rc ... t.:\.l ..:."l.c:-r.,c:~: .:ompou.r:n~. 
c·.;>lL>m :."?:-!'T".ul~:-:c: ~,, ~-.-c~ ;:"".c.1v·~Uu:\1 :-c<:u,re• 
:"'rh:!"'l:..• .. t ..:oivr. •'-':.e-1ot • ...in . ..:o!"'lC.iuo~s u;· u:ac. 
~~.~ _.:,p~,c:~uon ::i..:-:.."';..~ wi c:u~tomc:"L ii.A 
~1..lr"-.::.:a ~re: 
Pac:...a91n9 1nc11.stry: 

Sa~ are ::oaoe ::.:ec:,t:,· :o ;:,ac:~:>i.-".f ,.,,.J,;.. 
-.:rs :nc:J.\.o.Q1n..: :~.·nO\ol.SC ;..~c..;.:..:.i,;c::-,. : •"'"c:\ .a' 
f~uC: :..r.d :u:vc::~..cc C:~:"'ln.:~J :..nu ·.o ;arintcrs. 
?r""-1~-:u .:!ccor~;.-., :\~.ti:i ~rc:.ec~ :ne:~ c::....n.. ~d 
~Nl'T'.1>. c:uliaps.b,e :ubeo., ;::,aperbo.;.rd :a.i,d .:or· 
:-..i.:~~ :)oxa ·"nC ~nr.:..inc':'•. ':lottJ-.: ~nc j:.: 
c::i;::,1. l)•a•uc: C:\)::::i,,.c:-s. c: .. :.lo:>n:ir:c. ;::,olyr.J:. 
y,cnc. ;::,o:,l}";>rc:l):-·1c"e iil::-.a. r,ai:ier •"d ;.,l&auc: 
ba..,-... ~\.::":"..i.'\ur., :oia. ei.are:;c .. nd c::ind>· 
"'1°;.::,a,. £:-ozc:n io<'}Q c:on~i.ncrs. :~oeis. ::,.ii~ 
.::anorui. etc:. P:ocur::a ,nc:ludc: ;::,nn~n. :.llKS 
: c:-.:,ocomma..ie :.':.n.oi.ra;:.ruc:. :lc,co.-r:i.i:,rt,c:. ,et· 
:.:t1)raa a.nd 4raV\or.eJ. si:,~~ed .ntenor 
~tary :ini..•..<ra. ::,ar:-:er at'.d ,.iou c:e:i:.n1a. 
&nd C:l:fr"t.:U!"l ••C:"\c-s1vt.~ !.s w.:il U ;:u~~C!"lt diS• 
?C?$SOIU ao,d :o o.il .. r ""-·~ 01 ... .a il.nd 
c:oat:~s. -:"raocr.·u.ri..» 1!\c:lude I?!. J ,:t Set. 
R3H. AQua,ox. Cry'Ota;::,nane. Va;::,01110. etc:. 
Opc:-&t.lONI i.." t.:.5 •. C...nada.. t.:.:.... France. It.a­
l:,. Bc •• 1um. ~ex,c:o. Venc.&..:el:., o:';1..&il. South 
Afnc:i.. ?huii:,i:,1nn. Hon. Kon•. !,LA.1:Ly...a. and 
::ii:liraPorL 
.t.wta -o,u;,ne, la....,,..enr tna .. auy. 

Comp&ny ..tla :o new ear :na.nuia~urera tn 
t.he U.S .. Cl~ l:.~ .. J"ranc:c. 3cl~1um. Gcr­
~y . .SOui:;."I. . ...tric:a and P!'l1lii:,i:,,nn :a.i,d to 
:na .. •n o: i.r.,c:ks. :>'-'••· ::,r.n ,a:i:,lcmenta. 
c:onat:-uc:uon eQu:pmcnt and a.uta i:iar-J and 
.lc:c:esaor:a. ?T-oduc:~ ;nc:;,.c;e: painta ,cxuinor 
.1.nd ,~te:'\.)r), ;::,r,mo::-s. '-nderc:oata ai:d OU'ICT' 
!ir . .snua; v,nyl -:oatcd t~briQ !or auta :-oof -:x· 
t•nO?$ C .. ru1.:d:oi:,a"l. ui:,ho!Atery anc: :!\tenor 
:rim: sa:1.1ai.nta ior "'cw ioi.nUI a.nd :or 91&.aa :o 
mew: shoell abaoroit'.9 ,oama: and ;:,n,t•l)tcc:e 
0001 .. -.tenors ('"head:,no:ra"l. 7:aar.::a.rks ,n­
.:ludc R·!.1. 3.1N1ne<1-::,.t.:i..ao:\, P:-nai:;;:.c .nd 
?CI. 
;>uo:is1•un9 ana P'1ntin9: 

S.~..:.a :u ;:,~:n:.:rs c,i ~ ... .::a.:.r.d. :au!o~. :e!· 
-:pnonc ~~rwctonc:'I. :>•;·-.=:-r.,~c:lc. ~na :"l~rd i;r.,ver 
,001&.a. ~:c:u,.1.n. "cws;::,ai:,,.,:,i. brochures. busi­
:"lt.:aa :orr:--.a • .r.C c:or.\m11:r~:...J ·· ;oo·· ;lr.nur.9. 
Produc:ta ..:'\l! .;i-avure. .,tno:"'!"~:,r.:c. tcttff· 
;:,ra.A. and ~:!act ;:,~ . .:a,ni: ,n...a: :i:::o:rr:.;ahic: 
c:n~C:Li&. fil.ffl .nd Otner .-::.;::,n,c: a:ta su:,• 
::,lies: ;Jou -==~a: .a.<.l:,n,v""; &.'\d ;::,,em .. "t 
diapersiona solo to Othvr 1nA :-r:a.n:.ii-c::uren. 
"!"rademarlo:a ,nc:!udc :,.'\•7,u;. :?!. Si:,eed ..;.:n;. 
t.:l:.ra i..inlf, Viva ~.ui;. \Ve:, ;;::ni;. ea:. ?l:i.nr.a 
,n t,;~ •• C.ar.a<.la. ::.;.; .. !":.1nc:e. :w.,>·· :;\)u:."i 
AJnc;:,. ~ex.c:o. Ver.e.&:.1c, •• 3r=ii. ?!U;;i:,i:,,nes. 
Hon.,; ;.;.oni.. ;:;,,..iiapcrc. a.nu Ma.iays:~ 
AMIO lllet1ntSn1n9= 

irootwecr t"dus:ry. 
?o:o~cnc :i:-ca.~~o:~ r:,~t~~!l:-s. :":"':.~.~:y ::.: 

::"'l04 u:,:,e~ ~:.lt ••o :..:>r ,v:.tc:n:i~!':.~:t .~ . .: .1 ... .::: 

:!'\C.\,;.S:r:~: \,UtCS .... ~.Q.t:.e:;: »«-~.:..:.H(.,r~. •:• 
:no.c.c :.y ?c:-v:1..1.r :..:.;~c..:t.: .:1 .nc ·.·.r,:.. \ollil'"::.,:. 
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~-. S6 
s .• !v 

56.;?S 
l•d 

l.~0-. 
·:o 

Sook '/1.h.1 ... 
.o;.,~d."'10 

~.: I 0.:,00 -"·t owr. ,: ~ ..... ~ :!' -:~:..c.e-- :o. iS; •.,m:i~se-:.: 
:";.:u:anec ,~u. i,,,C...i •• • ~::-:<r. ""~r,c•,!'l·~toe!"U. 
ua.m.CWX': ~,. ,-,2:=a...1. f:9.:•o.:w: :o~ 
i?l.~09 X'C. 

~d .............. . 
3ooc "/1iuft 

S7 . .S.S7.llQI) 
65 . .::J.'XlO 

~ct-,.! . • . . . . StS:.->,oll.000 
3u,:~:nn S:S.~60.000 J:->.t:c: -!"Y..- < 1or6. S6.~o;.;,oo•. 

5.gg 

:O~O 
;u~.,o J 
;J,1. :;· ,I. 

. ; ;;5 

:: ,0o 
. _;: 5 ... 

:~.; :J 
c-; ... ; J 

,69 

::'J.J09 
ar:~.o.l6 

a:!.H5 
SJ.675 

:&4 
:..;a5 

S6Uo6t 

$6..!86 
5 • ."55 
•. 6-4J 
I.S06 
S.A.. 

26.J56 
S7t9 

:770 
S6.S~ 

,6; 
50..+U 
66.S9t 

l , •• 
1:i.ii 

:J5..:SO 
:•:.:.JO 
'>0.957 

S0.67J 
:~.:5.• ; __ 

~ :'. 161 
~.OJC 
5.1"' I 
:.J9 I 

~t( 

; ~-~:i .,.,_-l¢: 
141 

:;,;-6< 
•. :a: 
J.~5. ., . ~ .: '. 

;9.S t. 

,z.oo 

~=•0.05• 
S?'l.65 

~-6~ 
: •• 3 

:.JO 

'.tesr.--• 
:6.~5.5.~ 

S4S . .:J5.X 

0012767
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c..-,e,at .,.01ea: ~ a.1 ?:·.~c:>.n o( .:o::sulida.· 
~on:'7'hc consouaa.tf:Q :~~C~l 1t..a.tatnenu :n• 
c1u.C1c :.rte ~ccou.ni..a o: :n:nont .::.:>t"'POc-auon a.nd. 
it.a rna.,onty.owned s.uosl<.11a.r1n. 

'~> ?"ORE::CN ~-..;RRZ>."CY "':"RA~St..... 
~!ON-Asse~ a.na ~."\.Oiiltu:s o( ~ore1.;:'l 'iU~· 
sia.lanes ~re t.::i.n.sLa.Led intn ·.; .S . .JOl1a.r eQu.iv• 
~icnts at year.enc &JtC:i.a.nsc :a.1.C'&. cxcc1,>t :r ... i. 
:nven,onet. ;:,re::,a1CI ~en,... ;:,ropc!"';y, ;:,,:r.r.t 
~nd e-qu.ioment... ,nc.a.n.a-101es .n<l .;i.:u1:r:~"'<1 .n• 
come ~ft .re :.ra,.n.a.&tN a.t :u.stonc.a.. :ates. 
rnc:orne a.nd ext)CJ'lM : :ems a.re =..r~ns~.atea .. t 
a.vel"&C'e ra.tu of exc:ha.a..e ;:,r...,~Ul\lt dunn,r 
ye:ar. ncePt ;:,n.nap&.Uy :or cost oi ;,rocu= 
,o,d a.nd deprec,;a.QOC wl'Uch ue t.-=s~:od :it 
l'uat0ncaJ ra.t .. 

.--.U rea.ii.&ed a..od unruli.&ed !oreir.,. exc!'l~e 
1u.na l.l\C ,o-. .:,.c.lu~ t.-iose on. :orwud 

FlNANCIAL & OPERATINQ OAT~ S1at1at1ca1 ,.. __ 

Ea.rt'lad per •"-reiernd ............ . 
Ur'l'led per ~fflfflOI\: 

"l ear-ond sl'l&l'ft: 

e-:c:c~an.-e Co:"lt:a~...s. :\re .nc;'wlQed ~ -:..9\e deter. 
=Qon of :iet ,:'!come C'..IM'ent.ly. 

:c) ::-,..-... "Z>,;'":"OR:~;nventone-s ~r• val• 
\J.c-d •t tt",..,.c.:r oi c.:,st ~r :'T'\:ior"'-ct. !iu.ost.i.nu~Hy 
.l.U ,nvc.:nL.onn ~n ~:H:ti.:~ 5:..:..t.d a.re va.iucc: ~S· 
::,." .~t·•n. ;1n1......aut ; :..:70) mcr.:tod. Ad other 
lnve:t~unn J.r~ v=:wu.i.:~ _.,11r., ti:-:.t•,n. ;·i:~.H-•Ou.: 
\ FZF'O) :-n.ctnoa. 

, dl :>RO?CR"':""/. ?~..._',"T . ..._,-:, ~Q1.::p. 
:-,.,!~:,:"':"'-?:ooer:y. ;:u .... ·u .nt.! eQuiomcr\t •re 
va...ued :it cost a.r.C1 .lepre<:1a.teel over esumatcd 
~sci\:.1 ~ves ·~sine;" st::i.~1i.t1t•i...ne met..""Od •t r:i.ti.:s 
r:inir::'>4 :rom :o/o to S"lo ioi- bu,ldinp .i:u:. 
6.o7o/., to JJ.J~o fnr macn1neTY a.nc e<:1.:1;,ment. 

E.'<;)eneitures ior :n:.u::.te:i:.nce. re;)a..t"S a.."\d 
r:unoi- ren-~ &nd oetterm=cs a.re <:ha.reed 
to income. )1:.jor :encw::..a &n<1 oette!"':nc."\CS 
a.re c.&? it.Ui.&ed. 

::i. ca.se o( reurcm.enu ~ • .:. ~..:i;:>o1.~:.ior...1o . .,:c,t 
~d •cc-..im.u.iatcd. ceorec".&t1un l.rc .. ~.o-ve:i 
t:orn ~i:cou.nc.a .nd. ou!~t'c.:i.c~ ':>eo.,..,-e,en 
c:-ed.S &na cnst... .\:a.S. .c:c-..mu.4~ted. ~C'Ctf"C'Cl&L \.. 
:.s ~nc~u~..:u ,n ,ncome . 

::-.-cc~a:: , ..... ;,:::S--r>rnvi,uon ··"-" . 
:-:-.. ,ai.: l~ ~ncom~ s: .. :emcnt ~or cc1i..::rct..i •.n(. 
t.....x1..--s ,,.·ni.:":"e c..1:ercn~t."'I exi:"t :ietw..n :.;f. 

w!·ac.:i. :.r:u:s~c:-...:on.s .iiCi.:e ::...1x:LOlC ncom• 
-;.;::-:e .it w:i.1:::=-i ~cy enter :r.to dete:-:-nin,"\.~O 
.:-.co:ne .:-. :;n.ano.1 t.t.a.tcment.a. :..n ~a.....: 
~ni...--et. ac:1etTea u.xa ."\.f'e :!.:i..ss.1:ie-d u ::-..ir : 
~: -.on•c1,;rt'e:"lt .:.ci:or::1::-__. :Q ..s.acu Ji-9\.: .... ~="" · 
·.u:s :Q ,.-!"l:e.:i. ::,ey :ei:.:c. 
"':"!'le L.":i..t- S~tcs .:wes.mcnt t.1..1t cre<:lit ~ 
;.a.Kc:,. ..=.to 1:i.c~me ~~:-:enuy. 

f) ;:.F:SEARC:-! A.'J'D ~Ev:::.. 
;\(l;;.',"7-Rcse:r.rc:, a..-.c:1 de•,e1opment :::osu 
c:i..:-4:ec to :.nco::\e ;u uic-.. "'~ 

l976 
$.391.d 

:97~ 
£U..J7 

I;:9H :°:97J 
s:1;.l& 

:=:9;'~ :::97\ ,osc 
u .. 1.u Sl.o.J9 S9S.69 

a.tore sped.a. it.ema ................ . 
Mu ,eieoa.. 1tema . . . . . . . . . ....... . 

:>iVloen~ ::,er sn.--Qid. ;llOO c:,az) .••••••• 
-<Om:'l'IOft (SS :,&.r) ........••..••.•••. 

?nc,r ~-.,.,% i;,rcernd ........... . 
-<Ornt:IOft ....................... .. 

S2.Sl 
s:.si 
.;JO 

SO.Sl 
52-H 

l-.•1 •. :•1. 

s 1.-l.5 
Sl.O 

4..>4 
$0.-.l 

50-IS'(. 
S2( •• s,;. 

Sl.60 Sl.H 
Sl.6J Sl.Sl 
S,4.JQ $.4.SO 
;...JS .o.:r ,.., 
~s 36-S.. 

a•1.-.'1• :O'lrS 

s: . .l.S ;o.~o -~ ... 2 
Sl.OS SJ.:o I -... ~~ 
s.4...SO S.. • .SJ - s-; .. i-
so.:o :· ·~ =~So 62-51 60'1r 

l-.-1 • ..ai,,. • .51tr'401/s. ~~v, 
S«. u.,,c. aaact:1 Pff lll&Z'II: 

--QretC!T91S(Sl00pu1 •.....•...... 
-commoa ($3 P&rl .••.••......•••.•.• 

r,.nd c.unea eamea: 
a«to" ,nc. ~ .II: G'Cf'&.Ord. item ....... . 
Altar in, t.:ut.. ~- acn.ord. ::e:i ...... . 

:-let u.,,c . .....u Sl.000 Ii;:. ;m. a.tit ....... . 
:-let C:VIT. UM'8 QC Sl.000 ~- :m. deOi •.... 
!iumoet" oi ~reiC!T91S ..•..••••••. 

S:.9 l0.9J 
,.i 7.94 

s: ... 75..l9 
SlS.6~ 

J.S9 
:.JI 

S~7 
Sl.7 l6 
n.:os 

: .&9Ci.10$ 

s:z.:II0..11 l 
SU.9S 

J.92 
2..$4 

u.:.o 
Sl.679 
5-. . .Sl I 

:.s90.lOS 

Sl.021.JI n.601.96 s:.6.io.w SUJ:.9; 
SIJ.66· Sl.W9 si:.;::, s:o.9 

..91 •• T1 J.J6 
J.'19 l.94 2.1.; 

SJ.047 S:Z.90S r..::: s: 
Si.:~s Sl.~S9 SU6S s: .. 
SIi.Oil S1..N9 (.0.2)10 <)1.;.5-

:.S90.:0S 7.190.~0S ~ .J90.:os :.319 . .17 -com. (YT.offld) . . . . . . .....•....... ·. 
'"'"=!a.w<I on a. venc• sll&r• aa rc,:,oruc:I by Co. 
'T'Restste<:1. tor c:na.nsc 1n &.:counun~_;,nncPlL 
'.!Ru.1Je to due of dellStllU' Ol'l :.VS~ ~ (or eni:irc yea.r. 
l'lr,er,c:1a1 6 Qi,,ereur,9 l'lattoa 

Ce.!Tffit &&se1.a•C:Vt:'Clt ti.&011.il.ift ........ . 
~ a.an at ..ecunu• t0 ~nt a.ueu ..... . 

o 11\~fttOl'I• tO C:VITftlt UMQ ...... , .. . 
Z, net C:VITfflt &&MU tO A&l WOM ..•..•... 
;;:i Pt'OOC1"tY oepr-.u.ad . .. . .. . ........ . 

o oUMSIUI depr .. .i.. :o STOSS proPC"ty .... . 
Cap1C&ti&.at1DC: , 
~ .or14 term debt .................... . 
,if_ prcC'!Ted stock .................... . 

o c:Pff'..mon s10C¥ k slU'l)l>Aa •••.•••••••• 
s ...... invcnu:ona .....•...•..•••.•...•. 
$.a.lft+ l"CCelYi.bl.S , ••••••••••••• , ••••• , , 

~ S&.la to net P!'Ol>fftY • •••••• • • · • • • · • · · · 

% ~':'n::~.:= ~::: :-: : : : : : : : : : 
% net :nearne to !'let wor-.A .............. . 

Ana1y- of 0"1'atlor,r. 
Crou a.a..-. ,eu reU£ms. .iJo,.~ n.c::. •••••.. 
CoatQl u.ia.... .. .. . .............. .. 
Seilitis. 111:DC&L. ecc.. a- ........... . 
S&1&nee ..••.•••••••••.••.••••...•....•. 

~!:,!::::::::::::::::::::::::::: 
tncome r.a..a• ..... ........... ·. · .... · ··· 
:5:zuaol'CIAM"Y i'GIU ................... . 
:"<et tAC"Ome •.••....•••••.•.•.•..•....•.. 

LONG TERM OUT 
1. Hotft 6 - --.,QC Out:ai&n~ 

I:>ec. JI. l976. S60 . .l47 .000 comprisutr. 
( l) S27.7SO.OOO 6.J!~o notaa, payable 

Sl.3SO.OOO &nnu&ily tJ\N :992. 
('?l t'll.~.36.000 ~-Ool% no"'9. payable 

S!J6"4.000 a.nnu&ily !roni ;911 to l99l. IA a.d· 
ditioft. :i f>A&o ;,4y-m_, of SI. 716.000 ia due iA 
Oec. 1992. 

(J) S4.J61.000 fo~ and ocJ\e:r. 
Co. aa.a a. ~t ~-t wicJ\ eish, oanic.s 

-nicn i;:,rovtdes ior :,OC't'O-u'\& :it csscnua.ly 
pnme rate ot '1lterat. -::0.. r~uced comautl.a<i 
A:noun, '..lnCCf' :.."l.ia ~rnen, :ror:,. 
s:zo.000.000 t0 $10.000.000 effecuve ]&A. •• 
l 9:: . ..... C'rftrnen, :,rovtda for bol't'OWln,c on :i 
revolvtn.c ent<1.i: b&.SUI wnil feb. :1. l 971. wtt.h 
::,rovu,on !or conversion a., ::Ll\Y ume ,u1w t:.at 
date. a.t Co.'s opoon. to :i iour-ynr terTn (oan. 
A romrruunent :" ia p&,d equ~ to one•half of 
or,e -.:,cn:en, ::,e~ year ot a.V9'nle 'lally unused 
a.mount. So ;O&na were o.JutJ1.n<1i~ un<1ei­
t."us &4Teeme~t a.t :,.i:.y .i l. l 9':';. 

-:-hese :L.l{r-:nen,::,s :,i-ov,da. :imonir oU\.:r 
t.hlACS. t·IJr !Tl&U\t•:,..a.n..:a: of r:,,1n1m\.lffl ~i...--t 
worK'1iC c::,pi::.&i. 41\Q :~tnc:t ;:iia:,·!"':".c!'\t oi c:u.vi• 
den<lS. At i:>«. J l. ,976. S.50.69S.OOO oi ret.a.Lnod 
earrunp "'&s free :i-om ~-iwe resU'lC"~::>ns. 

CAP!T ~I. Si'OCK 
,. '""'°'" ~ 4'/•"'• c..,..,.... .. .,e pref.,.,.ed: p.,. 

~
1
~HCi-.:::;;:::-~: .. .is~ snares: .:>uuta.ndinl:. 

:)ec. Jl. ;97">. 30.~IIS. 
?:t.E:.F~~~:-,..·,:-z-H...a :>reicre1"1Ce ;~r ~Ht.a 
~no dlvi.oena... 
:)tV'tDE:-.":::i !'tl::S~!C:-:OS-.See tc=: :o= 
&OOYC. 

:.Jr 
:6.U 
-2.JO 
:6..ll 
.. :.lJ 
s.:u 

.~91 
i.;11 

:0.11 
S."4 
6..U 

SSLl~ 
lS9.jl 

6.0l 
l:.J l 
% 

2.Sl 
::.92 
46.SJ 
ll.l9 
-.7.09 

4.&l 

J'.!.ll 
2.J9 

~.so 
5.ll 
6.27 

47; .07 
l•7.J6 

J.IIO 

:.6: ... 
"-•' 

5'4..5J 
U.JII 
.s.21 
• •• o 

JJ.:o 
l..59 

6J.7l 
~..52 
7.0l 

SOd.ll 
lSJ.J9 

-...:1 
9.;.J 

C 
29.9'1 

J.OJ 
67.0J 
s.:o 
6 • .lll 

469.J7 
lSLJI 

~.Jl 
9.0S 

% 

2.91 
...... 9 

~Z.1J 
7~...il 
• .s..;.. 

4-1:2 

J:.JJ 
.i.JJ 

6S.l4 
4.97 
~-4 

-.26.w 
... :.: 1 

J.J2 
:.1. 

% 

.LOO .J.: 
~ .:1 

S:.lO ;?.• 
7~.l9 , .. 
4-...5'? 

4.JQ 

JJ.Ol 41. 
.l..54 ;. 

6.i.JQ s-4. 
...97 
~..;J ( .o:. l l , .. :.~ 
:.4. 
s.:J 

"", 
:oo.oo 
~O.H 
20..5-4 

7 .49 
% 

l00.00 
7l.S1 
:1.21 

6.46 
l.97 
0.66 
J.l l 

""· 100.00 l00.00 
~'!.OS 
:l.l4 

l00.00 :oo.oo ::... 

9.::z , .. , 
72.Jl 
::.o; 

5.62 
l~ 
0.+4 

~:.s1 
::.10 

5.0Q :f,. 

: . .lS 
o ... : O.JO 

... 21 

7'l..J9 
20.•5 
:.l6 
UI 
0.Jl 
1.-U 

6.&l 
l...ill 
()..)6 
2..51 
O.l l 

:...u :..;l -
l. 76 .. ·:z:..u l.10 

DIVIt)£.,'D lUCHTS-Entiued to =mul&• 
uve ~Yidenca of •'"2"70 a::inua.lly. D,v'iaenc:a 
payable q~y Fco. l. ete. :o stOCi<- of :ec• 
or<1400u, J-. '?O. etc. 
DIVI:::>ESO UCOR::>-i:ni~ dividend of 
Sl.~l~ per sh&N (inc.luda ClvtC:.enct.,o a.t 11% to 
~ov. l7. 1944 on former 11% preten~) ;)&ld 
l"eb. l. l9"4.5: ~y l. ·.9-'5. Sl.l:2•;,. ~a,l'\,lia.:' 
dividanels i;:,aid ,;ua~c:rly ~"l.e:-eat,er. 
VOTINC RlCH-:"S-&l\Qued to oce vota per 
Shll.l'C. 
I..:Ql,;l:)A7IO!'l 'R!CHTS-C:nQt.led to SIOO 
:)c~ snare :ind a.ec:-..i"c: ~1,"\dends. 
?'R~:::-.tPT!V:5: 'RIC HTS-:-. on&. 
~"'I..l.A:St.:i::-As ;i. whole or :.n :-,an a.t a.AY 
t::ne Qn Wr'tY .;t.r.ys· aot.ce a., lOS :ind .:.v1• 
de,.,Cls. 
Si::-.K::-.c Ft::S.'1:)-..Serni-a.n.nu:1.lly a.nd c:u• 
m'-Jgve ea.:;, ~t.:5'..~ l. company .. to set. ;a.a1C1e 
out of sur;,lua vr net :,roiits ..:~..- ;:,rcte~ed 
a,v:d.mel.l inc su:n oi S.50.COO ,o ::,u:c=- ::,re• 
:r:t"TN :it Qr below i;:,:.r. a.ny O&lancc .a.,tc: 6 
mont.":.S :o be a.pr>1i-.-C to .ir.y ~or,;,or-:itll pur• 
:-,n,e free !rom an1t. ~1nK1rur !\.lnd ooli,r:i.Lion. 
77lA..""SFE!\ Ac._,-:----c-.eo,c:1.l ;.. ... n ... Sew 
Ynr;.. 
a~;:; :ST!V. ~-c: .. .a.c 
:,t .. , •. :,;ew Yori<. 
?t:'itPOSI::-~xc:h::Ll\~-.'1,{ for 6% :,reic:-t'e-d 
>:-• .1.res ::\ Sov .• :~ ;:,u.nu.a...'"'lt :o :ec.;.u»i:u::i.• 
:ior. ;:>;.,l.l\, sn.a.re :or sn:.re ;)1us SJ pc: ,n:.re .n 
C::Lst' •• 
7: a..aect-:lTC. 

1. .,,,..or,1 Coro. co,..,..o~ oar S5: 
"';:-:"'HOR:z~::,-20.,.00 . ..JOO ,n:ir<-Sc ou,s;:1nC:.• 
.ni: ::>ec. J t. :976. ~ ~QO.COol sh:.rn: :n t:e:i.sur,,. 
~'?.~Oj ,n:i.rn: :,:1: S.S. 

?:ir c:i:ini;:e,:i ::orn no ;:,a.r ;s.ta.y .i. :~4. =>>· :. 
'.or•1 S0'-6:.: SS .>na.:cs sr,;ut : 1;;.-(or•1 l"\::>r. ~. 
: ?S9 a.n~ • ·t·,· ivr•. ; ...n. :s . . 9oS. 

Olvldend A- (ir, S) 
(!-to ?&Z' SA&tft) 

l9ll ..... l.O•l'/t l9Z9 
:?Jl-JJ .. -~11 :~J4 
l9J6 ..... :.,s l9J7 
:9J9 .... o.~o l 9-40 
1~:-u ... :.~ l94o 
;9-1& ;.:o 

; .15 ;:,.:- s.'"la.rb) 
:9"-1; .•..... 0.60 1~9 
;9S• ....... :.:o lYSl 
l959 .... . ~.6! 

2.30 
..... O.lO 

~00 
'..00 

.. :.JO 

.?JO 
'.9JS 
·.QJ& 

. .;v Q~J.lJ 
.;.:o :954.;., 

(S5 i;:,ac snu-&fter 21":·'.>r· l •p:itJ: 
:9S9 ..... . 0.''5 :~ ...... ,0 .?6-1 
:llOS . . . . u.-1.:i 

~On S5 ;)~r •n.~rus .!:er : l,1~.1or• \ >P~t; 
,\lol . . . . :>.?U t%6-o£ . ~J ?o9 

:On $.S ~: sn:.rn a..tter. S".";- ,W. . .J.iv.: 
=~~~9 .. (l.!7 .o:o • :; . ;:- . 
.9 .• ..... J .• 01·>,J J. > ·• 
;~rs ..... J.-.l ,9:~ . . 1 ;. :~.1~~ ;:.._."° i~ div,ue::ds, .1\~. ,.·;,. :c:). ~~. 
~sc;,;,.. 

~o:.by :6. 
'JG,:~e, :UCrf'!'"S..-.)ne ·~:.: .,er •n:ir 
~:i.!T':c ·'·" ;:, ri.:1 i:r!'e-¢. ,~~·e-· {~f'\fe' ~ ·--:...:-~'-..,'."'\ •• 
7:l.A:./SFZi ~cf~·;::-:.:~~ . ..:-.. ..::... 3~n ...... 
Y:>r--. -';nF- 7it"St. Je!"SC'.V ~ _.:,.(Jr'\ .... :,; .... .,,,..,. ~·· 
C.tv :--; . 
3. :::.:;:.:5_-:-~ .... ~-~t.>..-.1..:.>.c:. · '"" 
. r--~,t , • ..J •• ·' ._:,.,, \ Q~l(, 
:,1vrr:;,z:s;:, ::,t.::.3-.':'l..;;;:.; 
C.:hcmic:1 3.i.n,c.. Si:w 'r· ,r-. 
:.;s:-z=---:,n :-."\'Si-: Sv- ·.... ..:..s;. 
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